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MellithtUttret  ffonifftteisudurej  Acidt  melUHqnc. — Discorered  in  Honeystone  by 
KUprothia  1799. 

Sotu'ce.  Only  in  mellitate  of  almuina  (mellite  or  lioneystone),  a 
niineral  occnrring  in  beds  of  lignite.  —  The  statement  of  Hiinefield 
(Schw.  49,  215)  that  mellitic  acid  may  be  obtained  by  treating  amber 
with  hot  hydrochloric  acid,  requires  confirmation. 

Preparation.  Finely  pounded  honeystoiie  is  treated  with  solution  of 
carbonate  of  ammonia,  whereby  effervescence  is  produced;  the  liquid 
boiled  till  the  excess  of  carbonate  of  ammonia  is  expelled;  caustic 
ammonia  added  to  precipitate  alumina,  inasmuch  as  the  acid  ammoniacal 
salt  formed  during  the  ebullition  may  dissolve  a  portion  of  that  base; 
the  liquid  filtered  and  evaporated  till  neutral  mellitate  of  ammonia 
crystallines  out;  and  this  salt  purified  by  recrystajljzation  from  water,  a 
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small  quantity  of  aminonin  haiw^  eacli  time  ad'led,  to  reconvert  tlio  acM 
salt  produced  i>y  ovaporatiou  uf  the  ammonia,  into  the  crystalliznlile 
neutral  salt.  The  purified  ammoniacal  salt  is  finally  dissolved  in  water; 
the  solution  proeipitAted  with  arcUite  of  lend  or  nitrate  of  silver;  ihc 
washed  precipitate  decomposed  by  sulphuretted  hydrogen  if  it  contains 
lend,  or  oy  h^Mlrochloric  acid  if  it  contains  silver:  and  the  liijuid  filtered 
aii<t  evaporated,  whereby  the  excei&s  of  hydrochloric  acid  is  expelled. 
(Wohler.J 

The  lead-precipitate  contains  ammonia,  which  ia  transferred  to  the 
separated  acid.  Kither,  therefore,  the  acid  must  be  rejirecipitated  with 
acetate  of  lead;  the  precipitate,  which  Btill  contains  a  tsniall  quantity  of 
ammonia,  wni^hod  and  again  decomposed  with  eulphurottod  hydrogen; 
and  the  acid  thus  libcrate<l  precipitated  a  third  time  with  hydrochloric 
a^'id,  in  order  to  obtain  a  precipitate  free  from  ammonia,  and  tlienrc  to 
separate  the  pure  acid  by  sulphuretted  hydrogen.  —  Or  the  ammonia-ealt 
roust  to  boiled  with  excess  of  baryta-water;  the  resulting'  biLryta-salt 
deconip<iHed  by  digestion  with  dilute  sulphuric  acid;  the  liquid  filtered  and 
evaporated  till  it  crystallizes:  and  the  crystals  freed  from  adhering  buI- 
phnric  acid  by  recryBtallization.  (Erdmann  &  Marchand.)  —  To  piepare 
cuiourleiMi  mellitic  acid  from  the  brown  acid  mother-liquor  obtained  in 
the  proparation  of  mellitato  of  ammonia,  the  colouring  matter  may  bo 
precipitated  by  chloride  of  barium;  l!ie  mellltato  of  baryta  thrown  ifown 
from  the  fiUrntc  by  ammonia  or  by  bulling  with  acetate  of  aniniotiia; 
and  the  mcHitato  of  baryta  converted  into  melljtato  of  ammonia  by 
digestion  with  carbonate  of  ammonia;  nr  the  brown  mother-liquor  mav 
be  precipitated  by  a  Sjtron;^  solution  of  tfulphate  of  copper,  and  the  cry»- 
iallized  mellitatc  of  copper  deeompoaod  by  hydrofiulpliato  of  ammonia. — 
In  precipitating  the  purified  ainmonia-fioll  by  nitrate  of  silver,  it  1^ 
necessary  to  drop  the  former  into  an  exce&a  of  the  latter;  otherwise  the 
precipitate  retains  ammonia,  (Schwarz.) 

2.  Pulverized  boneyatono  in  boiled  with  water,  the  aqucoait  mellitic 
acid  rseparated  from  the  alumina  by  filtration,  and  evaporated.  (KUproth.) 
—  The  acitl  thus  prepared  contains  alumina.  (Wbhior)  —  3.  Hoacyaiooe 
ii  digested  with  aqueous  carbonato  of  potofih,  whereupon  carbonic  ftoid 
eAcapen  with  etlervesrence;  the  solution  of  niellitate  of  potash  filtered, 
and  mixed  with  nttnc  acid;  and  the  liquid  evaporated.  when>upon  the 
acid  eryMtalli;cos  out.  (Vauquelin.)  —  The  product  thus  obtained  confltatA 
of  acid  mollitato  of  potash  mixed  with  nitre.  (Wohler.) 

Proprrtifs.  As  obtained  by  evaporation:  White  powder  exhibiting 
«carce)y  any  np]>carnnce  of  er)>tallinc  «truclurc;  aa  crystallized  from  the 
•olution  in  cold  alcohol  by  spontaneous  evaporation :  Delicate,  silky 
needles  united  in  stellate  groups.  Fusible  by  neat,  tostea  strongly  aciu. 
Permanent  in  the  air.  (WOhlor) 

Crftiallistd.  WiVbler.           &cliirars. 
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greater  portion  is  decomposed,  with  separation  of  a  large  quantity  of 
carbon,  bnt  witbont  empyreumatic  odoar.  (Wohler.)  —  IT  According  to 
Erdmann  {J,  pr.  Chem.  52,  432),  the  snblimato  obtained  by  healing 
mellitic  acid  consists  of  a  new  acid,  viz.  FyromeUitic  acid,  C*0*  or 
C"HO*,  which  melts  in  the  neck  of  the  retort,  runs  down  and  solidifies  in 
a  radiated  crystalline  mass.  Water  likewise  passes  over;  gas  is  evolved, 
chiefly  carbonic  acid,  and  charcoal  remains  beliind.  %.  —  2.  Mellitic  acid 
neated  in  the  air,  bnrna  with  a  bright  sooty  flame,  and  aromatic  odour, 
leaving  a  large  quantity  of  charcoal  which  afterwards  burns  completely 
away.  (Wohler.)  —  Boiling  nitric  acid  neither  dissolves  nor  decomposes 
the  acid  (Klaproth,  Wohler):  neither  is  it  decomposed  by  boiling  oil  of 
vitriol.  (Wobler.) 

Comhinaiiom,  The  acid  ^lissolves  readily  in  Water;  the  concentrated 
olation  is  of  a  syrupy  consistence.  (WShler.) 

Boiling  OH  of  Vitriol  dissolves  the  acid,  and  when  evaporated  by  a 
stronger  heat,  leaves  it  undecomposed.  (Wohler.) 

All  MelUtateSj  when  subjected  to  dry  distillation,  yield  a  large 
quantity  of  carbon  and  a  small  quantity  of  products  containing  hydrogen, 
(Wohler).  —  IT  MelHtates  slowly  distilled  with  strong  sulphuric  acid, 
yield  pyromellitic  acid,  which  passes  over  with  the  sulphuric  acid,  a 
large  quantity  of  carbonic  acid  gas  being  at  the  same  time  evolved, 
together  with  carbonic  oxide,  and  towards  the  end  of  the  decomposition, 
snlphnrons  acid.  (Erdmann.)  IT 

lifdlUaie  of  Ammonia. — a.  Ktutral. — Preparation  {^.  1).  —  Large, 
shining,  transmrcut  crystals,  having  a  slight  acid  reaction.  They 
exhibit,  with  the  same  amount  of  acid,  bnt  probably  a  different  amount 
of  water,  two  forms,  both  indeed  belonging  to  the  right  prismatic  system, 
bpt  exhibiting  veiy  different  angles.  (Wohler.) 

a.  Derived  from  a  rhombic  octohedron  (Fig.  41),  whose  three  ares 
are  to  on^anothcr  as  V  3-290  :  -v'' 7*881  :1;  crysUUixcs  in  the  form 
represented  in//?.  68;  p:y=151°8';  p  :  i=l(IO^  24';  «':M=ll4M6'i 
tt:<=122'  5';  the  /-face  longitudinally  striated;  no  cleavage  plane 
jiarallel  to  p  ;  fracture  conchoidal.     (G.  Rose.) 

/3.  Rhombic  octohedron,  in  which  the  three  axes  are  to  one  another 
a«  V2-675:  V7'023:l';  crystalline  form  {Fig.  67);  p:a=144°44'; 
a:a=14e'17';  o:w=125-  16';  n':w=nr4l';  «;«=:]20^0f; 
cleavage  parallel  to  p ;  longitudinal  fracture  uneven ;  all  the  faces 
smooth.     (G.  Rose,  Pogg.  7,335.) 

The  sadfc  a  becomes  milk-white  and  opaque  by  exposure  to  the  air. 
The  salt/j,  when  taken  out  of  the  mother-liquor,  becomes  almost  instantly 
opaque  and  friable,  rather  perhaps  from  shifting  of  the  particles  than 
from  loss  of  water;  in  many  cases,  however,  half  of  the  crystal  remains 
transparent.     (Wohler.) 

Erdm.  &  Mar.     Scbwara. 
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Tbe  It^rge  transpArcDt    eryitali  ■nolysrd  by  Schwan  vere  dritd  over  chloride  of 
calcium.     Those  exftiuined  by  Erdmaon  St.  Marchand  bad  the  foru  c. 

Those  cryslala  which  effloresce  in  the  air,  becoming  opaquo  ami  liko 
|Mircelain,  losinr^  at  the  same  time  exactly  2  At,  water.  At  100",  the 
crystiiJs  give  off  24*1  p.  c.  water,  together  with  a  little  ammouiu,  which, 
as  the  toinperaturo  ri;fca,  accouipaniefi  the  cseapin^  water  ia  cuatiDuaUy 
increajjing  quantity. 

At  IjC  the  salt  is  couvertedj  in  the  course  of  a  few  hoars,  with 
evolution  of  largo  quantities  of  ammonia  and  water,  into  a  pale  yellow 
pulverulent  mixture  of  paramiilo  and  acid  onchroate  of  ammonia* 
(Wfthler) 

Formation  of  paraniide : 

2NH».C«H90'  -  C'NHO*  +  NIP  +  4H0. 

Formation  of  onchroate  of  ammonia: 

3(2Nll'.CH*0'')  -  2NIP,C=*N'-H<0"  +  2NH»  +  QUO. 

AVhen  the  salt  is  heatctl  to  1G0^  a  further  decomposition  tikes  place, 
ft  bitter  sub^taacc  then  minting  with  the  prxramido.  —  When  mellitato  of 
ammonia  is  hoalcd  in  a  retort  to  300^  —  3J0^,  water  posses  over  together 
with  caustic  ammonia  and  cnrbonale  of  ammtmia:  a  pale  green  semifused 
Bublimato,  and  a  small  quantity  of  white  crystalUuc  sublimate  are  formed; 
and  a  carhonacoouii  ma^  remains  behind.  This  re»i  luj  is  a  mixture  of 
charcoal,  greenii-h  yellow  shining'  needles,  and  a  small  quantity  of  ncid 
matter,  which  may  be  dissolved  uut  by  water.  Digeatcil  with  ammonia,  it 
yields  a  dark  bhie-;,'re<Mi  bululiou,  which  on  cooling  deposits  a  small  quantity 
of  delicate  white  lamina',  which  volatilize  undccompo&ed  in  the  form  of  a 
woolly  fiiibtimate.  The  green  uinmoniucal  (Solution  fdtcrcd  from  these 
laminic  yields  with  hyilroehhiric  ncid,  a  dark  blue-giecu  precipitate, 
which  \8  dilHcult  to  wa^ili;  black  after  wo-shin^  and  drying;  shining; 
verv  filable;  yiehU  a  rlark  green  jHiwder;  and  id  resolved  by  heat  into 
hv^irocyaoate  of  ammonia  and  charcoal.  The  hydrochloric  acid  solutjun 
filtered  from  tliit}  procipitato,  »o<in  dcpf^its  small  yellow  crystalsi,  pro- 
bably the  same  as  tho.si-  which  are  viiiiMc  in  the  carbonaceous  re^aiduc, 
ami  identical  in  composition  with  the  yellow  bitter  sub^Liitcc  (Wohlor.) 
— %.  Aceordinj;  to  N.  W.  Fischer  (j.  pr.  Chan,  r>l,  113),  the  Mni.h 
green  body  which  Bablimes  between  3U0  auvl  400  \h  accompanied  by 
an  amorphoua,  yello*v,  strongly  bitter  inUstanr^);  the  latter  ia  fittluble  in 
boiling  water,  the  former  not;  both  yirld  easily  flohible  compounds  with 
alkoliai  and  in<JoIublo  componndf;  with  the  oxides  of  the  hmivy  motaU. 
The  rcsidno  which  is  lefi  before  the  heat  haa  bccu  rai»cd  to  OtK)'  — 40o°, 
yields,  on  ignition,  a  sublimate  of  culourIet»  cryslalline  noc^Ile?,  which 
are  imtolublo  in  water,  di^iaolvo  in  amnioTiia  only  at  boiling  heat,  and 
voparate  on  cooling  in  tho  form  of  n  cryfttallino  powder.  Fi«cher  regards 
it  as  probable  that  tht^  blue,  yolluw,  and  colourlr^^  ^ublimateo  arc  i^omcrio 
compounds;  inasmuch  as  the  two  furmer  vit'ld  the  tatier  when  nuddenly 
/^j/er/  io  ivdacicg,  and  tho  latter  when  slowly  heated  to  300' — 100%  u 


^ 


d 
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mverteJ  into  the  two  former.  If.  —  TIio  concentrated  solution  of  mel- 
litatc  of  ummonia^  sealed  up  in  a  glass  tube,  ia  uat  altered  by  heating  it 
fnr  several  hours  to  200'  (Wohlcr).  —  The  solution  bnilcd  in  contact 
with  the  air,  gives  off  ninmonia  anJ  fomis  a  much  more  soluble  acid  salt; 
conset|uently  ammonia  added  to  the  liquid,  after  evaporation  and  cooling, 
th  rows  down  the  neutral  fait  n\  the  form  of  a  crystalline  magma.  (Wohler.) 
6.  Acid.  —  Ammonio-cupric  meUitate  obtained  by  precipitating'  cupric 
sulphate  with  neutral  mellitate  of  ammonia,  is  decomposed  by  aqueous 
hydrosulphuric  acid,  and  the  filtrate  evaporated  till  it  crystnljizes.  Right 
rhombic   prisms,   truncated    on    the  , four  lateral  edges.     «';u;=122^ 

>dmaD  &  Marchand.) 


Ah'dtied  Crystah, 

24  C « „ „ 144 

2N - „„ 28 

20  H «„.« « 20 

32  O „ 256 


Erdmann  &  Marcband. 

32-15     32-03 

fi-25     ti-30 

4-46    « 4-78 

57*14     « 5689 


C«(NH*)>Cy,2C«H»0»  +  8Aq 448     ....  100*00  100-00 


(1 
MtUiiate  of  Potasli. — a.  Neutral.  —  TaomorphoHS  with  the  neutral 
ammonia-salt  n.  {F'tff.  QS).  «'  :  u=114^;  p  :y—^i>\^■,  p  :  J^IOO";  w  :  f= 
123*  nearly.  (Neumann.)  The  cry.'itals  are  much  inclined  to  efllorcscc. 
Crystal  already  partially  effloresced  give  off  20*1  p.  c.  water  at  170°, 
and  the  dry  residue  contains  49"5l  p.  c.  potash:  the  composition  of  the 
crystals  is  therefore  C'K*0*,  6  Aq.  (Erdmann  &.  Marchaud.) 

h.  Acid.  —  The  solulioa  of  I  At.  Kilt '/,  and  i  At.  mellitic  acid  in  hot 
water,  yields,  on  coolin^r,  large  uftaquo,  riglit  rhombic  prisms,  with  the 
terminal  edges  trum*atod,  and  the  acute  lateral  edges  sometinios  truncated, 
eometimci?  bevelled. 

At  a  gentle  heat,  they  give  off  water  and  become  milk-white,  and  at 
180"*  give  off  17*03  p.  c.  (4  At.)  water.  Tiiey  dissolve  in  water  more 
readily  than  «,  and  nitric  ncid  added  to  the  solution  throws  down  a  com- 
pound of  the  salt  b  with  nitre*  (Wuhter.) 


flC  . 

5  H  . 

KO 

n  o 


Cryttallized.  Wbhler. 

480  ....  25-51     25-64 

50  ....  2-65     

47-2  ....  25*08     23-9» 

88-0  .  .  46-76 


C*iIK0*,4Aq. 198'2 


lOOOO 


By  mixing  concentrated  solatioDi  of  the  nrutral  tolt  and  the  fre«  acid,  Erdmann  & 
ircliand  precipitntrd  n  rrvBtDUine  powder,  ffUch,  after  bein*^  dii^solved  in  hot  wnter. 
^aralcd  out  in  smiU  brond  nncreous  crystals,  containini;  20-6.1  p. c.  C,  2*7111,  and 
(•4ylC0;  therefore  =^2KO,3C*03  +  9Aq.  [or  pcrhaps«C"K"O^C'•HKO'^  +  12Aq.] 

Acid  MrllUatc  of  Potash  tcith  Mlraic  of  Potash.  —  Formerly  miitmlten  for 
pQTc  Biid  potasU-sult.  ^  Nitric  acid  is  added   to  a  .saturated  aqiicons  sola- 
Ion  of  the  neutral  or  acid  potash-salt,  till  a  granular  prccipitjito  begins 
appear,  the  mixture  then  heated  till  t!ic  precipitate  aissolvcs,  and  left 
cool    slowly.      Irrei^lar  siT-sidod   prism?,   bevelled   with    two  faces 
resting  on  two  lateral  edges  (nearly  the  simic  as  FUj.  G5).    Of  sour  taste. 
"^he  crystals  ffivo  off  7   p.  e.   (6  At.)  water  at   li50^  and  when   more 
mgly  healcdj  are  suddenly  converted,   with  very  slronx  iutumcscence, 
ito  a  carbonaceous  mass,  exhibiting  at  the  same  time  a  gUnimering  light, 
isible  even  when  excess  of  air  is  prevented.     With  gulphuric  acid,  tbey 
ive  off  nitric  acid.     They  are   but   very  sparingly  soluble  in   water, 
"'ohler.) 
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32  C  .... 
lU  H  .... 

34  O  .... 


CrytiaUijicd 
....-  192     .... 

10     .... 

„....  23G     .... 

51     .... 

2/2     .... 


Wtthlcr, 
2513     25-20 

1-31     V33 

ao*89     30-40 

707 
35-60 


4(<?'HKO')+^KO,NO»  +  6Aq.  -84 


lOUOO 


yStUiiatecf  Soda.-^a,  With^  At  WaUv,  —  Separatea  from  tbo  warm 
cunceiilratetl  aqnoous  Hulutiuii  in  ucodles.  whicb,  at  100^  give  off  226 
p.  c.  (ncnrly  «  At.)  water,  and  at  180^  .32-81  ji.  c.  (8  At.)  altoMtlier. 

ft.  With  12  At  WaUi'.  —  Crystallizes  from  the  cold  saturated  solution 
l)y  s|>ontiuieoii!(  e>'aporatton,  in  large,  deeply  strialc^l  orystnU  belonjfing 
to  the  douldy  obli^jiir  prismatic  system,  wbicli,  at  IGO  .  i:ivo  ofi*  3t:t  88 
p.  c.  (12  At)  w:iter.  uud  leavo  a  residue  containing  38'08  p.  c.  soda. 
(Erdmauu  6c  ilurclmud.) 


McU'itatt!  of  litityta.  —  Mollitic  acid  inixol  with  baryt-vwater  or 
acetate  of  taryU,  immediately  forms  a  vrhit-i  precipitate;  with  ehlorido 
of  barium*  after  a  while,  tt  fornix  tmusparont  delicate  needles;  the  pre- 
cipitate and  tlio  cryf^talti  aro  euluble  in  hydrochloric  and  in  nitric  acid. 
(Klaprolh.)  -  in  latber  etruug  solution^  niellitate  of  ammonia  forma 
with  iuiryia-salta  a  j^chitinous  procipitalo,  which  a;^;;regatcs  in  crystal- 
line t«cal*'d;  in  very  dilute  sulutiuns  it  forms  slender  ueedlen.  The  tadif 
nflrr  drying  in  the  air,  presents  the  aj)p(^arance  of  a  Inmlnuted  mu8, 
havin*;  an  almuHt  bilvery  lu&trts  at  100  it  jerivea  off  nuTuly  hy^ro.acopio 
water,  but  at  330'  it  yielda  (i*JO  p.  c.  (2  At.)  —  Sometimes  it  contains  a 
small  portion  of  aeid  palt,  (Schwar/.)  —  The  hiiU  obtained  by  precipita- 
tion wiih  mollituto  of  ammonia,  eunuiins  a  small  «|tiantity  of  ammonia, 
i^  tlifKcnIl  to  <lry,  and  contains  aftor  ilryiog.  591  p.  c.  baryti.  (ErUmann 
&:  Maii'haiid.) 

2>rtW  al  3S0^  Schwan. 

8  C    48  0       .  l?-2r.  ..     19-26 

S  BaO  n-A-i  61 -^H  60ft0 

OO  4H*0  19:26  19-94 


C«B««0«.  ..., 


219*2      ..  100-00     100-00 


cid 


AfflfiUUt  of  Strontia,  —  The  wUtlo  precipitate  which   mollitic  a. 
produces  ID  otrontia  water^  is  soluble  in  hydrouUloric  acid.  (Klaproth.) 

MeUitnte  of  Lime.  —  The  free  acid  fornvi  with  lime-water,  whito 
flakes  boluble  in  hydrochloric  acid  (Klaproth);  with  an  ii'^ieons  solution 
of  ^vpsum  it  form>*  ervatuliino  grains.  (Vaii'pndin.)  Mvllitato  of  anuno- 
aia  forms  with  chloride  of  cnlcium,  lur^LTu  white  flakes,  wliich  ilry  up  to 
a  loose,  white  nm-vs.  otn^i^tiu;,'  of  silky  ni^>cdlo»4  stilt  containing  muro 
than  21  p.  c  wator.  (\S'i'»hh--r  )     This  precipiUilo,  after  drying  in  the  air, 

tooutains,  bcftidrjt  O'.'IH  p.  c.  ammonia,  33  p.  c.  water,  which  escapoa  rcr/ 
slowly  at  130'^;  the  rcsidmj  contains  38-83  p.  c   lime. 
mimi 
Oruj 


T  MrllitaU  of  Magnesia. — a.  With  12  At.  IKd/^r.  —  When  a  warm 
[Qcons  soiutiun  of  mellitie  acid  i»  noulnilited  with  mrhonate  of  ntai;- 
ila,  the  sale  s^jiarutes  in  the  amorphous  Hlato  in  the  form  of  clear  oily 
drops,  which  bocomo  turbid  on  coolinj^i  and  solidify  in  tbo  crystalliao 
&tsl0  &a  cjr/wsuro  to  the  air. 


MBLUTIC  ACID.  7 

The  salt  gives  off  8  At.  water  at  150°   and  the  whole  at  180°.     It 
dissolves  but  sparingly  in  water.  (Karmrodt.) 

CryniaUized.  Karmrodt. 

2MgO 40     ....     lC-40  17-53 

C«Oc 96    ....    39-34  40*17 

12  HO    108     ...     44-26  41-75 


C»Mg«0»+12Aq. 244     ....  10000    99-45 

p  With  14  At.  Water.  —  Alcohol  added  to  the  aqueons  solntion  of  the 
salt  Oy  renders  it  turbid,  and  after  a  few  hours  deposits  small  four-sided 
prisms.  If  too  much  alcohol  be  added,  the  solution  remains  milky  for  a 
week.  (Karrorodt.) 


CruBtai 

2Mg0 

C^O«  

14  HO   

•tized. 

40     . 

96     .. 

126     .. 

..     15-26     . 

..     36-64     . 
..     4810     ., 

Karmrodt. 
15-43 

Zl     48-00 

C«Mg»0»+14Aq 

262     . 

. .  100-00 

% 

JifeUitate  of  Alumina.  —  a.  Honeydone  occurs  in  honey-yellow  trans- 
parent crystals,  of  sp.  gr.  ro,  and  belonging  to  the  square  prismatic 
system.  (Fig.2Z,  29,  32);  e:«'=118^4';  «;c"=:93°22';  c  :y.  =  120°  58'; 
they  exhibit  strong  double  refraction.  (Hauy.)  When  heated,  it  first 
becomes  white  and  gives  off  441  p.  c.  water,  which  escapes  slowly  at 
about  the  boiling  point  of  oil  of  vitriol  (Wohler),  then  black  by  carboni- 
zation, and  finally  white  by  complete  decomposition  of  the  acid.  (Klap- 
Toth.)  When  subjected  to  dry  distillation,  it  yields,  in  addition  to  a 
mixture  of  1  vol.  hydrogen  [carbonic  oxide,  inasmuch  as  It  bums  with  a 
blue  fiame],  and  4  vol.  carbonic  acid  gas,  38  p.  c.  of  slightly  acid  aromatic 
water,  1  p.  c.  aromatic  oil  (proceeding  from  admixed  resin;  WohUr), 
3  p.  c.  charcoal,  14*5  p.  c.  alumina,  1-2  p.  c.  ftilica,  and  1  p.  c.  ferno 
oxide.  (Klaproth.)  —  Honeystone  thrown  on  melted  nitre,  exhibits  s 
faint  glow.  It  dissolves,  with  decomposition,  in  dilute  nitric^  snlphuric, 
or  hydrochloric  acid,  but  not  in  acetic  acid;  gives  up  its  mellitic  acid  to 
boiling  water,  also  to  ammonia  and  carbonate  of  soda.  (Klaproth.)  Water 
boiled  for  some  time  with  the  mineral,  extracts  only  part  of  the  acid, 
together  with  a  small  quantity  of  alumina,  so  that  an  acid  salt  is  formed, 
and  a  basic  salt  remains  behiud;  aqueous  ineltitio  acid  likewise  dissolves 
a  large  quantity  of  pounded  houeystone.  Carbonate  of  ammonia  extracts 
the  greater  portion  of  the  acid,  even  from  entire  crystals;  but  a  small 
quantity  of  acid  and  ammonia  remains  with  the  alumina,  so  that  its  solu- 
tion in  nitric  acid  yields,  on  evaporation,  crystals  {F*ff-  29  &  32,)  of  rege- 
nerated honeystone.  (WShler.)  A  honeystone  from  Walchow,  contain- 
ing a  much  larger  proportion  of  alumina,  is  described  by  Dufios.  (J.  pr^ 
Chan,  38,  323.) 


Honeystone. 
2  Al^O*                  .     102-8 

.     14.38 

..     40-29     .... 

..     45-33     .. 

■Wobler. 
14-5      ... 
....     41-4     .... 
...     441     .... 

...    trace 

Klaprotli 
....     14-5 

3  C»0« 288-0     .. 

....     46-0 

36  HO  3240     .. 

. ...    380 

FeK)*&Si0» 

Fe*0»&resin 

...      1-3 

C?«AlH)«  +  36Aq 714-8     .. 

..  1000      .... 

.... 

....     99-8 

8  MELLITCNE:  OXTGfiN-NUCLBLS  CWtP. 

6.  Mellitate  of  potash  ad-Ied  to  an  aqneoiu  solution  of  alnm,  throws 

down  a  lar^c  quautitv  of  white  flakes  (Vanqaelin);  a  white  ci7>talline 
powJer,  containing  only  .0-5  p.  c.  alaniina  and  48*0  p.  c.  water;  probably 

thereforo  an  acid  salt.  (W.hler.) 

%  MtllUate  rf  Ma'i'janttt.  Obtainctl  by  saturating  mellitic  acid  with 
rui'bonnto  of  man^ncfe.  On  heating  the  liquid,  a  white  powder  is  pre- 
cipitated, which,  when  examined  by  the  microscope,  is  seen  to  consist  of 
needles  united  in  tufc9.  This  salt  is  more  soluble  in  cold  than  in  hot 
water;  tbe  latter  dissolves  only  -^  of  it.  (Karmrodt.) 


2  MnO 72 

C*0« 96     . 

12  HO 103     . 

.     26-09    .. 

.     31-78     .. 
..     3913 

Kanorodt. 
25-75 

4001 

C\MD-0'*+12Aq 276     . 

..  100-00 

Mellitate  of  Zinc. —  a.  With  10  At,  TTaf^r.  —  Obtained  by  uoutra- 
lixing  aqueous  mellitic  acid  with  carbonate  of  zinc ;  it  then  separates  aa  a 
cryittullino  powder,  consisting  of  regular  funr^sided  prisms.  Begins  to 
give  off  water  at  205^  Cold  water  dissolves  it  pretty  readily,  but  the 
riitt  fi(.*parate8  out  again  when  the  solution  is  heated  to  55^^60°.  Dia- 
n'dves  readily  in  dilute  acids,  even  in  mellitic  acid.  (Karmrodt.) 

Cryttalilzcd,  Karmrodt. 

2  ZtiO 80  ...  30  08  3000    ....     29-24 

C'O" 9fi  ...  3609  3602     ....     37*55 

10  HO    90  ..  33-83  33'67    ...    38"«6 


C'*Zn«O"+10Vq 266     .  .  10000     99'69     ....  100'45 

//.  With  H  At.  ]Vatci\  —  Separates  on  adding  alcohol  to  the  aqaeoos 
'o't.tf'iii  of  /f,  in  curdy  flakes,  wbich  under  the  microscope,  appear  like  a 
**.uUi>.ii\  tiKiMtf  of  fine  needles.  Gives  oft'  all  its  water  at  160°.  Much 
ttf^tf.  n'AMa  in  water  than  a.  (Karmrodt.) 


Cryitatliitd. 

2/fiO           HO     ...     34-78     .... 

''^i*          96     ..     41-74     .. 

'*  HO                54     .  .     23*48     . .. 

36-12 

...     41-70 
...     22-35 

Karmrodt. 
....    35-98 
....    41-62 
....    21-57 

<//r^O»4  6Aq..^...    230     ....  lOO'OO    ... 

100-17 

....    99-17  f 

S4'UUf$$*.  //  Lftyl,  —  Afollitic  acid  and  mellitate  of  ammonia  form 
••  -v  v^-'^U  %%A  nitrate  of  lead,  a  bulky  white  precipitate,  which,  when 
••tMii«««4  *ju  %  ^U^r,  Ahrinkff  up  to  a  heavy  granular  powder,  insolable  in 
•w^^    '.\,\  •^.iuhU:  in  nitric  arid.  (Klaproth,  Vauquelin,  Wohler.) 

i'  *A4^  n^  K'A  V  '/f  UM.  f  'fiiia  l>e  not  d  ropped  into  excns  of  tlw  lead-ult,  bat  tha  ammo- 
•'..  -.•*•  w  I  .-.rti  u,  pr«d'/fflHtii(r,  the  prrcipitate  rontaipa  ammonia.  (Sehvarx.) 


tHxtd  at  180». 

Erdmann  h.  Marahaad. 

/ 

t\o 

.     224     ... 

.     70 

69-74 

/ 

48     ... 

.     IJ 

..... .      14-57 

0*26 

K 

't 

48     .... 

.     15 

.     15-43 

^^*'^*'/  ....    .    320    ....  100 


2  PbO  

MELLITIC  ACID, 

Dried  at  I0(f, 

224     ...     GG-28     

£rd.  & 
Marchand. 
.     67-5     

8  C    

48     ....     14  20     

2  H  « 

2     ....       0-59     

..       0-5 

8  0   

64     ....     18-93     

Wohler. 
6705 


C»Pb«08  +  2Aq. 338     ...  100-00 

T  Ferrous  .Ve/ZiVa/tf.  — 2FeO,C''Fe^O*  +  6HO.  — Mellitate  of  ammo- 
nia forms  with  ferrous  sulpbate  a  greenish  white  precipitate,  which  dis- 
appears on  heating  the  liquid;  but  un  boiling,  there  is  produced  a  lemon- 
yellow  precipitate  of  basic  ferrous  mcllitate,  which  assumes  a  light  olive- 
^reen  colour  when  dry;  and  consists  of  microscopic  crystals,  having  the 
form  of  cubo-octohedrons.  The  salt  gives  off  all  its  water  at  190°.  It 
is  sparingly  soluble  in  water,  but  dissolves  readily  in  dilute  hydro- 
chloric acid. 

Crystallized.  Karmrodt, 

4FeO  144     ....     40*00     48*80 

CSO* 96     ....     32-65     32-51 

6  HO   54     ...     18-35     18-49 

2FeO,C«Fe*0«  +  6Aq 294     ....  lOO'OO     99-80     t 

Ferric  MeUitate,  —  The  free  acid  added  to  a  solution  of  ferric  nitrate 
throws  down  a  cream-coloured  powder  soluble  in  hydrochloric  acid. 
(Klaproth.) 

%  MeUUale  of  Cobalt.  —  Separates  on  neutralizing  a  warm  solution 
of  the  acid  with  carbonate  of  cobalt,  as  a  brown  glutinous  mass,  which, 
on  cooling,  solidifies  in  a  single  lump,  or  if  it  be  stirred  with  a  glass  rod 
daring  the  cooling,  settles  down  in  the  form  of  a  granular  crystalline 
powder  (a).  Cold  water  dissolves  only  fTTsir  ^^  ^^^  ^^^^t  ^^^  water  a 
much  larger  quantity;  and  the  hot  solution,  as  it  cools,  deposits  the  salt 
in  the  form  of  a  pale  reddish  powder  (6),  which,  under  the  microscope, 
appears  to  consist  of  short  rhombic  prisms.  (Karmrodt.) 


CryttaUizsd. 
75     . 

. .     26-88     ... 
..     34-41 
38-71     .  . 

a. 
....    27-00    .. 

...     38-41     .. 

Karmrodt. 
b. 

2  CoO   . 

..'  25*75     ....     26*33 

CO*   . 
12  HO 

96     . 

108     . 

..     39*22    ....    38*46 

C8Co20«  + 

12Aq 279     . 

...  10000 

Melliiate  of  Nickel,  —  n,  Wilh  [6  At.  Water, — A  warm  solution  of 
mellitic  acid  saturated  with  carbonate  of  nickel,  deposits  a  grass-green, 
aemiflnid  mass,  which,  on  cooling,  becomes  turbid  and  more  compact, 
and  may  be  washed  by  kneading  between  the  fingers  under  water.  The 
salt  becomes  bard  and  glossy  by  exposure  to  the  air,  assuming  exactly 
the  appearance  of  chrysoprase.  Gives  off  8  At.  water  at  100^  and  6 
At  more  at  1 80^  the  last  2  At.  going  off  at  S00°.  Dissolves  slowly  in 
water,  readily  in  hydrochloric  and  nitric  acid.  (Karmrodt.) 

Air-dried,  Karmrodt. 


2  NiO 75  .  .     23*81  2395     ...     2364 

C»0»: 96  ....    30*47  

16  HO  144  ....     45*72  45*58     ...     46*16     4624 

C?N?0»  +  l6Aq.  315  ....  100-00 
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fi.   Wifh  Q  At.  floater.  —  Tho  liuiiiJ  from  winch  tlio  procoiliug 
been  deposited,  yields  by  evaponition  dclieate  rlionibiu  prisms,   with 
dihedral    Bummits ;    dissolves    in   water    much    more    readily   tba« 
(Karmrodt.) 


2NtO. 

CV)* 
6  HO 


75 
64 


CrytlalHMed, 

.    33-33 

,  .     •1207 

24  00 


Katnrotlt. 


32-G:i 
fi4*43 


32-27 
24  69 


rNi«0»+flAq 225       .100  00    f. 

Cupric  MtUifate.  —  n.  Neutral. —  1.  Obtained  by  miacing  the  boilin*' 
Foliitioiis  of  inellitic  acid  aud  cupric  acetate^  in  tbe  form  uf  flukes,  whiott: 
duririfj  wivhin^jj  loso  a  portion  of  ihoir  acid,  and  become  crystalline  antj 
ceutn&l,  (Enlmnnn  4j  Marcliar!<l.) 

2.  Neutral  mellitnte  of  ammrmia  forms  with  cupric  suliihute,  a  bnlky 
palo  blue  precipitate,  wLlch  fihrinlc;  in  wnshing  to  ;<.  ]i;;ht  blue  crystallinei 
powder;  it  contains  20  p.  c.  water.  (Wobler.)     Tho  precipitate  obtained 
with  uiellitate  of  ammonia  or   potash   retains   siiiall   ([uantitiea  of  the 
alkali.  (Grdmann  &  Marchaiid  ) 


PrtiMirfd  b, 
8C 
MH 
2  CaO 

(i: 

;  air-dried, 

48     .        19-35 

8     .  .       323 

80     .  .     3220 

112             45-16 

Erdm.  9i  Mtrch. 

1II-42 

3-23 
32  41 

14  O 

44*87 

tX:u«0«+9Aq. 

248            lOOOO 

100-00 

IT  When  this  salt  ia  subjected  to  dry  distillation,  water  passea  over^ 
and  nn  oily  and  a  cri'Htalline  bndy  volatilize;  these  may  be  separated  b^ 
ili^liDation  uttli  water,  the  oil  then  passinjr  over  6r'>t.  and  tho  nolid  bod^, 
BOparnlinf,'  from  the  residual  Ii(|uid  in  yellowiKh  white  crystalline  flakM^ 
whit'h,  from  nn  analysin  made*  with  a  very  Mnnll  quantity  of  substance^ 
appei:r.Hl  to  coutuin  75*1  p.  c.  carbon,  and  3'3  hydro-iitjn,  corre«poadiD^ 
to  Iho  formula  C»irO«.  (Erdnmiin.)  ^. 

A.  Aenl.  —  Ffee  tnellitie  acid  funns  with  cupric  aeetate  (but  not  with 
the  bydrochlorate,)  a  prcripittto  of  tho  colour  of  verdij^ia.  (Klaproth.) 
It  forms  with  cupric  acetate  a  thick  li^ht-bluo  precipitate,  which  cba!ii,'08 
to  c-rydlnl.t  when  left  for  »evcr.il  days  in  tbe  li*(uid.  The  cryMaU,  after 
dryinff  at  100'.  do  not  ^'ive  off  any  more  water  (ill  they  are  heated 
enou^'h  to  bhukoii  and  decomiiose  them.  (Liebii*  $c  iVIouxe.)  They  are 
blue  cryttaU  whirli  give  ofl'  tlireo-fourlhs  of  thoir  water  at  100%  but  do 
bot  part  with  the  hist  fonrlh  cumtdclely.  even  at  230".  (Schwarx.)  — 
The  thick  blue  jelly  obtained  liv  cold  I'reeipitalion  of  cupric  acetate  with 
tncllitto  acid  in  cotirentratoil  solution.  l>cconio»  tilled,  after  remaining  for 
Aonio  time  in  tbe  lif^uid,  with  crystalline  points,  which  grow  into  Muall, 
trauti^mrcut,  dark  blue  crytttals;  if  the  jelly  be  pressed  immeiliatcly  after 
precipitation,  a  white  miiut  ih  obtained,  which,  on  drying,  becomes  bluo 
and  crj'stallino.  (Krdniunn  6^  Marchand.) 


4 


Cftlculstioa,  socording  to  Om. 


17  H 

aCttU.. 
wo 


u 

20-61 

17 

3  65 

120 

25-81 

232 

49M 

CHTvO'.C'UCttO'^-WAq  465    ....  I00-0» 
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ClcoUHon,  according  toErdm.  &  March.  ^l^^rled^^uL 

12  C   72     ....    21-69  21-06 

12  H 12     .  .       3-61  3-59 

2CuO 80      ...     2«10  2V51 

21  O  168     ....     50-60  49-84 

2CuO,3C*0>,  +  ]2Aq 332     ....  10000     10000 

Cupro-mellUate  of  Ammonia. —  The  dark  blue  solution  of  neutral 
cupric  mellitate  in  ammonia,  yields  on  evaporation,  dark  blue  rhombo- 
liedral  crystals,  which  turn  ^recn  and  give  off  ammonia  when  exposed  to 
ih6  air.  (Wdhler.) 

Ammonto-cupric  MellUaU.  —  a.  With  a  compar^Uively  large  propor- 
tum  o/mellitate  of  ammonia.  —  Dat-k  blue  crystals  permanent  in  the  air. 
(Wdhler.)     [Perhaps  *C«N  H*CuO»  +  xAq.] 

h.  With  a  smaller  proportion,  — The  precipitate  which  mellitate  of 
ammonia  forms  with  cnprio  sulphate.  Sky-blue  microscopic  crystals 
which  at  120°  slowltr  give  off  27*3  p.  o.  water,  with  a  trace  of  ammouiaj 
and  assume  a  greenish  blue  colour. 

Atr-iryed  CryttaU.  Erdm.  &  March. 

16  C  96  ....  19-92  19-53 

N  14  ....  2-90  3  04 

20  H  20  ....  4-15  4-35 

3CuO 120  ...  24-90  23?0 

29  O  232  ..  48!3  4988 

C«Ca*0»,C"*NH*Ctt08  +  16Aq 482     ...  10000     10000 

According  to  Erdmann  tt  Marchand,  the  formula  of  the  lalt  is  NH*0,C^0^4' 
S(CuO,C«0*,HO)  +  15Aq, 

The  filtrate  obtained  in  precipitating  cupric  Sulphite  with  mellitate  of  ■.mmonia, 
deposits,  on  addition  of  ammonia,  a  light  green  batie  salt,  vhich,  in  the  air-dried  state, 
oototsiuB-45  p.c  C,  0-74N,  2*31H,  54*09CaO,  9*Q5SO>  and  23-330.  (Erdmann  & 
UaRfaand.) 

Mtllitate»  of  Mercury.  —  Mellitio  acid  forms  with  mercnrous  atid 
also  with  mercuric  nitrate,  a  white  precipitate  soluble  in  nitric  acid. 
(Klaproth.) 

T  Mercuroug  Mellitate,  —  Mercurous  nitrate  forms  with  free  mellitio 
acid  and  alkaline  mellitates,  a  very  fine-grained,  white  precipitate,  nearly 
insjoluble  in  water,  but  readily  soluble  in  nitric  acid.  Gives  off  its  water, 
amonnting  to  6  50  p.o.  (4  At.)  at  11)0^  (Karmrodt.) 

DHed  at  100°.  Karmrodt. 

2  Hg»0  416  ...  75  92  76-56 

C«0«    96  ....  17-52  

4  HO 36  ...  6'o6  659 

C»Hg*0»  +  4Aq. 548     ....  10000 

Mercuric  Mellitate.  —  Mellitic  acid  and  mercuric  oxide,  triturated 
{ojg;ether  with  a  small  quantity  of  water,  and  gently  warmed,  unite  into 
a  white  granular  mass.  Alkaline  mellitates  and  even  free  mellitio  acid 
added  to  a  aolution  of  mereorio  nitrate,  throw  down  bulky  white  pre- 
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cipilatc,  which,  nftor  drying,  forma  harU,  heavy  lumps,  solublo  in  hot 
strong  nitric  acid,  and  not  roprecipitnted  therefrom  by  ammonia.  The 
salt  gives  off  its  water,  amounting  to  1037  p.  c.  (4  At.)  at  200*. 
(Karmrodt.) 

Dried  at  100°.  Kumrodt, 

2UgO 216  6208  61-50 

^H  CH3fi    .„ - „ 9fi  27  59  

^B  4  HO 3G  10-33  Ift'ST 

r  C"Hg=0'  +  4-\q. 348     .      100  00  % 

MeUitate  of  Silver. —  1.  ObtTiined  by  preoipitating  nitrate  or  aoctata 
of  silver  with  mellitic  acid.  (Vauquclin,  Wfthler,  Erdmann  fc  Mor- 
cband.)  —  2.  By  precipitating  an  excess  of  nitrate  of  silver  with  mellitato 
of  ammouin,  droj)ping  tho  latter  solution  into  the  former  (Schwarz.) 
Without  this  precaution,  the  precipitate,  as  Erdmann  Sc  Marchand  fuund, 
retains  a  smult  quantity  of  ammonia  and  water,  and  nesumes  a  violet- 
brown  colour  when  heated,  (Schwarz.)  —  The  precipitate  is  silky,  and 
imparts  to  tlie  liquid  the  appearance  of  .«oapy  water.  (Vauquelin.)  After 
drying,  it  forms  a  white  powder  (Wuhlcr);  a  sliiuing  aciily  jrowder, 
which,  under  the  microscope,  appears  to  consist  of  transparent,  colour- 
less, 8<juare  tables,  often  with  truncated  summits  (Erdmann  &  Mar- 
chand); docs  not  blacken  when  exposed  to  light  (Liobig  &  Peluuze), 
remains  white  even  at  200°.  (Schwani.)  The  mollitic  acid  may  bo 
reproduced  by  the  action  of  hydrosulphuric  or  hydrochloric  acid,  even 
from  the  salt  dried  at  1 80\  (Liooig^  Fclouzc.)  At  a  higher  temperature, 
the  salt  deflngratc.",  and  leaves  metallic  silver  (Wbhicr);  the  decomposition 
is  not  attended  with  electric  excitement.  (Erdmann  &  Marchand.)  ^_ 
The  residue  consists  of  tumefied  carboniferoos  silver.  (Liebig  &  Feloufte.)  ^| 
In  a  stream  of  hydrogen  at  100\  the  ealt  quickly  blackens,  with  forma-  ^| 
ion  of  water,  and  a  loss  of  weight  corresponding  to  half  the  oxygen  of  ^| 
oxide  of  silver;  the  residue  dissolves  in  water,  fonning  a  dark  bruwn-  ^| 

»]low,  very   oeid  liquid,  which  quickly   changes,  with    deposition    of  ^| 
silver  specula,  into  a  solution  of  mcllitatc  of  silver  in  free  mellittc  acid. 
Hence  the  hydrogen  produces  mellitatc  of  suboxide  uf  silver.   (W'&hlor, 
Inn.  Phann.'^O',  also  Voyy,  46,629.)     The  salt  dried  at  180^,  and  heated 

ith  iodine,  yields  i(Klido  of  silver,  and  a  white  crvittalline  sublimate*, 
whicli  has  a  rough,  i$our  taste,  reddens  litmus  strongly,  dissolves  readily 
in  water,  and  is  perhaps  a  coiiipuuod  of  OO*  with  iodine.  (Liebig  ii 
Pelouse.) 

Liebig  &  Pclouze.  Erdmann  &  Murdiaiid. 

a.  b.  r.  d, 

flC  Jrt  n*fi3  14-73       .      U  J3  li  W      ...     14  37 

3Af. ». 216  eves      .      (}A-7l  6&90 

SO -..         04  19-5!     .  .     19  iO 

H OOrt  O-IO  013 

t:»A|»0«  328  100*00         10000 

«  WM  dried  in  tsctio  st   180*  [ai  It  bUckptwd  dorinc  arming,  tt  anpears  to  ksT* 
Crtntftiowl  ■inmouia].— A  u  tbc  uUt  |>fT|mrt^  bjT  (J),  dried  in  niruo  at  130^ — c.  it  ft  nit 
smmoiiin,  dried  in  twho  at  lOO'.— rf,  ttie  Mtnc,  dried  in  the  air  at  I00\ 

•  «f  Sil9tr  and  Potauium.  —  A  mixture  of  nitrate  of  silver 

s  of  putosb  containing  tiilric  acid,  yielda  no  precipitate,  but  ^1 

deposiU  mull  transparent  prisms  having  a  strong  lastra  H 

«  =  lJl»aO;  u  :<=no°n'[iy?l,     Tbo  crysti^^  wbw  ^ 
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L  first  become  opaque  from  loss  of  waierj  aii<l  tliea  sudtlenly  swell 
up  with  a  kind  of  ex]>lopion;  forming  a  long,  involved  mass,  consisting  of 
silver  and  carbonate  of  potaab.  (Woblcr.) 

^  Mtllitatg  of  PallndiMm,  —  Protoxide  of  palladium,  obtained  by 
precipitating  the  protochloride  witU  carbonate  of  soda  at  a  boilin;^  heat, 
ueutraiizes  mellitic  acid  completely.  The  brown  liquid  dejiu^ilii  uo  crys- 
tals, oven  when  evaporated  to  a  syrup,  but  on  ovaporatian  to  drynesfi, 
leaver  a  brown  amorphous  residue  of  luetlitate  of  palladium.  (Kaniirodt.) 

MeUiinfe  oJ\PaUadiiim  with  Ammonia.  —  Mollitato  of  palladium 
dissolves  in  ammonia,  formiQ/:^  a  colourless  liquid,  which,  on  evaporation, 
depo-»it6  colourless  rhombic  prisms  often  macled  in  twos  and  threes.  The 
salt  gives  off  all  its  water  (4  At.)  at  150'',  together  with  a  small  quantity 
of  ammonia.  (Karmrodt.) 


I 


Crifttaitiifd.  KarmroJt. 

4  NH>   .^.... 68-0    ...  21'08  

2  PdO    «» 122*6    ....  3800  3700    .       37-82 

OKI* „    OS'O    ....  29'76  

4  HO „ 360       .  11*16  .     12*72     .        12-.12 

4NIP,C*PcPO«+4Aq     322-0  10000 


Dry  protorhloriile  of  palUtliaii)  dissolves  readily  in  concentrated  nieUitlc  acid,  form- 
ings a  brown  fcolution.  Ainmnniri  ntlJctl  to  this  !>t>lii[i3ii  lbr>>w!i  dnuti  n  precipitate  of 
protochloridp  of  pullidiam  with  luuintinia,  which  dijsjlvcs  n'a'.Iily,  with  the  oiJ  of  licat, 
in  a  ft'ighl  fic«s  of  nimnonia  ;  nnd  the  S(»Uui<m  when  cviptiraleii  diipisits  pointed 
crystaU.  which,  when  drird  at  lOO',  giire  off  7-TtOJ  p.  c.  wjtcr,  nnd  yield  hy  igattion 
3201  p.  c.  metallic  palLadiom.     (Karmrodt.) 

3/fflifaU  of  PalhJitim  and  PotmAum.  — Crys;t:Lllizes  from  tbe  mix- 
ture of  tliC  two  salts,  ovai)or;itcd  to  a  syrup,  iu  iudiatinct  priams  uuitcd 
in  nodules.     Deliqiiosces  in  tbe  air.   (Karmrodt,) 

MfUiiate  of  Palladium  and  Sodiuvi.  —  Prepared  like  tlic  potassium- 
salt.      Crystallizes  in   niacled  triangular  pyramids;  contaiuiiig  34  p.  c. 
Jladiam.  (Karmrodt.) 


A  solution  of  mdlitic  add  and  urea  in  rqoul  numbers  of  atoms  yielded  no  crystals 
eraporated  to  «  sjrupi    Alcohol  produced  no  chauge  iu  ibe  aoIuCion.  (Karmrodt.)  ^ 

McUitio  acid  dissolves  readily  in  a!cobol.  (W^obler.) 


ConjugaUd  Compound  of  MelVuic  Acid, 
Vinomellitic  Acid? 


^KLlla 

^H     Tbo  probable  existenco  of  tbis  acid  is  establisbed   by  tbe  foUoH'ing 

BHarpcriments: 

Wbcu  a  solution  of  mcUitic  acid  in  absolute  alcoliol  bas  been  boiled 
for  several  hours,  it  no  longer  yitdila  crydtals  on  cooling;  but  wlien 
et'aporated  to  a  j-yrnpy  consistence,  assumes  a  dark  brown  culour,  and 
afterwards  soliilifio^,  on  cooling,  in  a  solid,  tnin-i|»arent,  gnnuny  mass, 
wliicli,  like  resin,  does  not  absorb  water.  Nevertlieless,  v/Iien  kept  under 
wator  for  some  liourfl,  it  becomes  white  and  opar|ao  on  tbo  surfiicc,  and 
after  24  hours,  lhrout,'h  and  through,  the  water  at  the  same  time  hecouiin;» 

^^Mr  and  milky.     The  undissolved  portion,  after  washing  with  cn|<l  and 
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hot  wa'er,  in  wIikIi  it  iI!sfui]vos  to  n  Hnmlt  extent,  fonns  a  wliiie^  taWeless, 
eo-sily  ftiaiblt'  powder,  which  solitiilify  in  a  nuli'it^'d  ni:iss  on  coolin;.', 
burns  with  a  smoky  flnnie  like  rcain,  and,  when  heatcl  in  a  trlass  lu?»e, 
yiohls  a  residtio  of  cliarconi,  luit  no  .yubHinatt?.  It  (li^soIve«  sitariii^'ly  in 
not  water,  rcndily  in  alcohol;  the  alcoliolic  solution  red<lcna  litmus,  and 
vieM^  a  milky  proripitnto  with  water.  It  flisaolvcs  rea<lily  in  amnionii, 
forming  a  solution  which  yields  white  Bukea  with  liydrocboloric  acid; 
snd,  after  the  excess  of  ammonia  has  evapomted,  has  a  hitter  ttiste  and 
■rid  roMction,  ami  ultimately  leaves  a  crwtallino  aubslnncc,  which  ^vcs 
pff  ninroonia  wiion  treated  with  putjish.  (WVhler.) 

U'lu-u  iticdlitic  acid,  conlAiniii^'  a  smuil  <|U^iility  of  sulphuric  acid,  is 
l»oi]e<I  for  some  time  with  ab^'lulo  alcoltol,  in  a  flai<k  provided  will)  a 
long  ^lns3  tu1>e,  which  ia  kept  r.dd,  ^o  that  tlio  alcohol  na  it  evaporates 
may  flow  hack  nji^iin;  thrn  mixed  with  h:iivta-watcr,  and  cxiH^acd  to  (ha 
nir  till  the  excess  of  h:iryta  is  prt'cipltaied  as  e;irhonute;  afterwardi 
filterci]  from  the  prcctpil:ilo  of  cnrhonaie,  fliilph:ite,  and  mollitato  of 
baryta,  and  evaporated  in  vacuo  over  oil  of  vitriol:  it  loaves  a  gummy 
uin.s.«,  probnhly  couM.-^tins'nf  vinoincDitate  of  Imryta.  This  mass  contains 
rC57  p.  0.  BaO,  9-.'>S  II";  nn<l  abi.ut  3402  C  It  is  five  from  sulphur. 
W* hen  burnt  in  the  nir,  it  leaves  a  mixture  of  carlionato  of  baryta  and 
Incnnihubtibto  cliarci»nl.  It  move?  about  on  wnter  like  butyrate  of 
baryta,  and  dissolves  completviy,  but  after  bein^  h'.atcd  to  l<iO%  leaver, 
vlien  dtA*nIvod  in  water,  a  residue  of  c-Trbonalo  of  baryta.  (KrduKinn  & 
Xuicliuiid  ) 

Srhwsrx  iiiJ  not  saceced  in  his  attemjiU  to  prcjiarc   a   meiiUait  </  elhj/l  or  of 


%  Pyromellitic  Acid. 

0.  L.  EnTtMAXX.  J.  pr.  Chrm,  .12,  432;  ab*tr.  Ann,  Pharm,  80.281; 
Phetrm.  Cru/t'.  IH-II,  nia;  Laur,  d:  OnL  compt.  rend,  IH.'I,  03; 
JcJiTfiLtr,  1851,  3»6. 

Formation  and  Prefinrafton.  —  By  tho  dry  dinl Illation  of  mollitic  acid 
and  its  kiUa  (p.  :t);  alao  by  di^illing  metlitatcs  with  oil  of  ritriol. 
The  Wst  n»odc  of  oblalninjr  it  pure  in  to  decompose  the  sodii-snlt  puriHcd 
by  rccrystallization  from  dilute  alcohol,  widi  nitric  or  hydrochloric  acid. 

PrnpfHieM.  Crystallixca  from  a  hot  ftaturuted  n(|ueous  t>o1u(lon  in 
tables  belonging  to  tho  doubly  oblii^no  pri'>uiatic  (Iru-linometric)  syvleni. 
Tho  solution  has  a  stron;^  iK'id  tistc  nnd  rettction.  Tho  cr>etallixod  ncid 
gives  oft'  from  12*3  to  12*5  p.  c.  water  between  100^  nnd  120'. 


H              £Hlrftfn2o^ 
^^^5C    ,        3n      ,    4;ii 

Or: 

IOC     .          CO 
3  H  ■            3    . 
SO              fil 

47-2 

2-4     ... 
&0  4 

KrdinftnD. 
473     ...     ^7-i 

y-a    ...     2-4 

50- i              49 -H 

^^fjlNro*  ^.           100^ 

HO                 D            12'& 

C<»rt»0»      127 

Or: 

CW||*0'            l?7 

AUG                    18 

1000 

.     87« 
124 

,.   100  0           lUOO 
Erdfluno. 

C*H(}*-hAq  12    ...   i^-O 

c>*n>o*4-2\<i  14a 

lOO'O 

J 

PTROMELLinC  ACID.  15 

[The  percentages  dednced  frjm  the  two  formul«  C*HO^  and  C^^HW  agree  too 
doselj  to  enable  us  to  decide  between  the  two.  According  to  the  formula  C^HCH,  the 
formmtion  of  pyromellittc  from  melUtic  acid  m&j  be  represented  by  the  equation : 

CH^O*  -  C*HO*  +  HO  +  CO*  +  CO  +  C. 

According  to  the  formula  C^ll^O"  it  may  be  : 

2C«H-0»  *  COH^O"  +  HO  +  3C0«  +  CO  +  2C.] 

DeeomposUions,  The  acid,  when  somewhat  strongly  heated,  melts 
and  enblimes  with  partial  decomposition.  The  fused  acid  heated  in  the 
air,  takes  fire  and  boms  with  a  luminous  smoky  flame. 

Comhinations.  One  part  of  pyromellitic  acid,  dried  at  120°,  dissolves 
in  70*42  parts  of  water  at  16'^.  The  acid  likewise  dissolves  without 
decomposition  in  oil  of  vitriol,  hydrochloric  acid,  and  nitric  acid,  at  a 
boiling  heat. 

The  PyromellUate$  of  ammonia,  potash  and  soda,  are  crystal lizable, 
and  dissolve  readily  in  water,  but  are  insoluble  in  strong  alcohol.  The 
solutions  of  the  ammonia  and  soda  salts  form  with  chloride  of  barium, 
a  white  precipitate;  with  chloride  of  calcium,  a  white  crystalline  precipi- 
tate, slowly  at  ordinary  temperatures,  immediately  on  heating;  with  capric 
sulphate,  a  greenish  pulverulent  precipitate  if  the  solutions  are  strong; 
bat  when  dilnte  solutions  are  used,  small  green  crystals,  in  the  cold,  and 
a  crystalline  precipitate  if  heat  be  applied;  with  neutral  acetate  of  lead 
and  nitrate  of  silver,  white  crystalline  precipitates.  The  aqueous  solution 
of  pyromellitic  acid  forms  a  white  precipitate  with  acetate  of  lead,  but 
no  precipitate  with  any  other  salt. 

PyromellitaU  of  Lime.  2C*CaO*  +  5Aq,  orC"HCa*0»  +  5Aq.  Crys- 
talline. The  air-dried  salt  gives  off  24  6  p.  c.  water  at  120'  to  130°; 
the  dried  salt  yields  3302  p.  c.  lime. 

PyrofmHlUate  of  Lead.  —  Obtained  by  precipitating  neutral  acetate 
of  lead  with  pyromellitic  acid  or  pyromellitate  of  ammonia  or  soda. 
White  crystalline  precipitate. 

Dried  at  12C», 

IOC 60  ...  17*6 

H 1  ....  0*3 

7  O 56  ....  16-4 

2  PbO 224  ....  (i5'7 

2C5PbO*  +  Aq 341     .      1000 

Or:  Erdmann. 

IOC    60  ....  17  5  ...  17-6  .... 

2H  2  ...  0-6  ..  05  ... 

7  0  56  ....  16-4  .... 

2  FbO  224  ....  65-5  ....  65-2  ....     64-8 

C^HPh^O^  +  Aq.      342     ....  1000 

a  was  prepared  by  precipitation  with  the  free  acid ;  h  with  tfa«  loda  or  ammonia* 
saU. 

PyrcmdiUaie  of  Silver,  —  Obtained  by  precipitating  nitrate  of  silver 
with  pyromellitate  of  ftmmonia  or  soda.  —Crystalline. 
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sc  . 
ao 

AfO 


30 

24 
116 


177 

HI 

68-2 


IOC 

11  . 
60 
2AbO 


60 
1 

232 


i;-6 

0-3 
H\ 
680 


ErdmAim  (mcftn.) 

17-8 

.  ..       0-3 


67-9 


C*AgO*  170     ...  1000  C'«HArO«      341  lOO-O 

PyronicHilic  acid  Jissolves  readily  in  Alcohot.  (Erdmann.)  f . 


Paramide.    exH0'=c«XHO«,0». 


WoHtER.  (1841).   'Poffff.  52,005;  tiho  Ann. 
li.  SoiiWARZ.     Ann.  r/iarm,  GC,  "»2. 


Phnnn.  37,  2(Jfi. 


Pmrmid,  Dimellimide, 

Formation.     By  tlie  action  of  keat  on  mclUtato  of  uninionia  (p.  d). 

Prtparaiion.  Neutral  niellitatc  of  auimonia  in  tlic  Gtato  of  fine 
povrdcr  is  heated  tn  150'^— ICO  for  aon)e  hours,  with  brisk  a;,'ilation,  in  a 
jiorcclain  ba^in  placed  in  on  oil-lath,  till  it  no  longer  gives  off  the  odour 
of  ammonia;  the  pnlo  yellow  powder  stirred  up  with  coU  water,  washed 
therewith  on  the  liltor  till  iho  water  no  longer  acquires  any  acid  reaction, 
nud  oouAoqucntly  no  longer  extracts  ouchruiite  of  ammonia;  and  the  un- 
disfolved  matter  dried.  (Wihler.)  -The  tjuantity  of  paramide  obtained 
IB  f:reater,  the  more  strongly  the  mollitntp  of  ammonia  h;us  been  heate^^, 
And  it  ia  diminished  by  waaliing  with  watt-r  at  50^,  insteail  of  cold  water. 
(Schwarz.)  —  If.  however,  the  heat  bo  too  8tront%  the  paramide  becomes 
contaminated  with  the  yellow  bitter  fiub.stnnce*  which  likewise  snbliniM 
in  tito  Jecomposition  of  paramide  by  heat,  and  i«  diflicnit  to  scparato* 
(Wohler.) 

Propeiiier.  Whito,  rather  closely  agijrcgatcd,  inodorous,  taRlelem 
Tntuw,  which  turns  yellowish  in  the  air  by  nKsorption  of  ammonia,  and 
t\  lien  triturated  with  water,  uc(|uire3  the  odour  and  consistence  of  damp 
chiy.  (Wohler.) 

^Vulilcr.  ScbwKri. 

8  r  4fl     .       &0:i3  51'17    ...._.    frO-OI 

N  M  \{'U  13-47 

H  I     ..       l-OO     1-65 1-52 

4  0  .       22  3.Vfi7  53*00 


1 


CMIO*  . 


&3 


100*00 


lOO-OO 


[ParuDula  U  not  nn  amtdnErn-romponnrft  1»ut  coutalnt  nitrogen  as  sur.b ;  tt^ 
Uv  tDAlluit  b  ftttniJeil  widi  tb«  i-vulutioa  not  of  Iro,  tiut  uf  futir  «liini«  uf  w«lcr  to  1  At. 
Ufituonia.] 

Dec(ympo»Utf*iu,  1.  Paramide  renmina  nnaltorcil  ot  200^  but  at  a 
hiffhrr  tcmporaturn  becomes  carbonized,  and  give*  off  ammonia,  \s\x\\ 
«ubrtmation  of  a  Uuidhgrcen  acmifuK'd  nnbKtancc,  and  sul[ihur-ycUo«r, 
verj^  bitter  nvudles.  I  Wuhlor.)  —  Di«6olrcd  in  dilute  putuh  it  diHronipoeo*, 

ilntion 


S'rj>fiaaJ}jrnt  ordinary  teuipemtorcaj  ineUuitly  when  heated,  with  evol 
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PARAMIDE.  17 

of  ammonia,  and  then  no  longer  yields  a  precipitate  with  hydrochloric 
acid,  the  paramide  being  in  fact  converted  into  euohroic  acid,  which 
may  be  recognized  by  the  bine  deposit  which  it  forms  on  zinc,  and 
afterwards  into  mellitic  acid.  The  solution  of  paramide  in  aqueous 
ammonia  behaves  in  a  similar  manner,  excepting  that  part  of  the  euchro- 
ate  of  ammonia  formed  from  it  remains  unaltered.  (Wohler.)  —  Con- 
version of  paramide  into  euchroic  acid  : 

3C«NH0<  +  4H0  =  C=^N«H<0"  +  NH^. 

Transformation  of  enchroic  into  mellitic  acid  : 

C^N^H^O"  +  8H0  =-  3C8H-08  +  aNH^. 

3.  Paramide  boiled  for  several  days  with  a  large  quantity  of  water, 
dissolves  completely,  forming  acid  mellitate  of  ammonia  and  a  small 
quantity  of  euchroate;  heated  with  water  in  a  sealed  glass  tube,  it  is 
completely  converted  into  acid  eucbroate  of  ammonia  (Wohler): 

CNHO*  +  4HO  «  NH'.C^H^Cy. 

4.  Paramide  boiled  with  aqueons  acetate  uf  lead  is  also  completely 
converted  into  mellitate  of  lead  and  acetate  of  ammonia.  (Wohler, 
Ann.  Fharm,  66,  53.)  Nitric  acid  and  aqua-regia  neither  decompose 
nor  dissolve  paramide.  (Wohler.) 

Comhinationa.  Paramide  is  not  solable  in  water  or  in  alcohol. 
(Wohler.) 

It  dissolves  in  hot  oil  of  vitriol,  whence  it  is  precipitated  in  its 
original  state  by  water. 

In  aqueous  potash  or  ammonia,  it  swells  up  into  a  yellow  flocculent 
mass;  dissolves  on  addition  of  water;  and,  by  gradual  addition  of  hydro- 
chloric acid  before  decomposition  (supra)  has  commenced,  may  be  pre 
cipitated  unaltered  in  the  form  of  a  white  powder,  with  milky  turbidity. 
(Wohler.) 

Silver-compound,  When  paramide  in  excess  is  shaken  up  with 
Tery  dilnte  ammonia,  and  the  liquid  quickly  filtered  and  mixed  with 
nitrate  of  silver,  a  volnminous,  gummy  precipitate  is  obtained,  drying 
after  washing,  into  yellow  lumps,  which  assume  a  pure  yellow  colour 
at  150,  become  brown  and  give  off  ammonia  at  200%  blacken  and  evolve 
hydrocyanic  acid  at  a  higher  temperature,  and  Gnally  leave  a  residue  of 
metallic  silver. — The  compound  heated  to  200**  appears  to  be  C^NAgO'; 
after  heating  to  150\  NH*,C»NAgO*.  (Laurent,  N,  Ann,  Chim.  Phys, 
23,  121.) 

Calculation,  according  to  Laurent.  AtVoo'' 

8C 48  ..  23-76 

N 14              6-93 

Ag   108  .  .  63-47 52-71 

4  0 32  .  ..  15-84 

CNAgO*    202     ....  100-00 

CtUeulaXion,  accordinff  to  Laurent.  .^  .^qo 

8C 48  ....     21-92     22-74 

2N 28  ...  12-79 

3H 3  .       1-37     0*82 

Ag   108  .     4»'31     51-22 

4  0 32  .  14-61 


NH»,C»NAg<V  219     .  .  100-00 

VOL.  X. 
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MELLITENE:   NITROOEN-KUCLEUS    C-^NUO^ 


[A  dMM  aitrwrnrnt  bBhraen  r*lcnlalion  nnd  tiniiljrsis  might  be  obUlned  by  iuppo»in« 
thai   the  yellow  compound  hu  olrendy  lost  some  of  itt  ommnni*  nt  150'.  and  that  ll-^ 
brown  comitound  alill  rciains  a  porlion  of  amnioma  il  200',  whence  aUo  it  jivee 
hydrocyanic  acid  at  a  bigber  temperature.] 


Euchroic  Acid.    c"N=H»0»=C"Aa>0^0''. 

WoBlBn  (1841).     Pogff,  .'>2,  010;  also  Ann,  Pharm.  37,  273. 
R.  Scnw&HZ.     Ann.  Fkarm,  6ti,  49. 

Prom  tv^paoQ,    hftving  a  beantiful  colour.  —  Euchronuiiurt.   Aride  eucAroi^ 
Acide  m(ftamigue  (Lonrtmt). — Formation  (p.  16,  17). 

Prrparation.     Tlie'eaine  process  as  for  obtaining  paramido  (p.  16 
On  ovnponiting  t1ioa(|ncoiis  filtrate  obtained  in  wadliingout  tbe  pammiH«^ 
eticbroiile  of  ammonia  separates  in  wbito  crusts.     The  solution  of  tbii 
Milt  in  the  (^niallcitt  pofnililc  quantity  of  boiling  water,  uuper^iiturut^dj 
while    hot    with    hy(lr<K;hlorio    or    nitric    acid,    deposits    nearly    all    t 
euchroic  acid,  a<i    it  cools,  in  the  furm  of  a  while  crvstaltine  powd 
which  niuy  l>o  purified  by  recryatal!iz:ition  from  hot  wiiter.  (W'tdiler) 
If  the  nicllitntc  of  ammonia  has  not  Ih-oh  heutod  stronf^Iy  enou.'h,  aci 
mcllitate  of  ammonni  remains  mixed  wltd  ihe  eiichroatr.      (Wnhler.) 

To   obtain    iho  greatest  pos^ildo  tpiantity   ol  cuchroate  of  ammnn 
(and    therefore    proportiunully    less    paramidc)    from    the    p:ile    yello 
resitlue  produced   by  roasting  medlituto  of  nmm<iuia,   tho  residue  ^houK 
be   digested   with   a  small    quantity   of    water   at  40^-50';    the    liqui 
filtered;  tlio   undis'<dvcd   portion,   aft'-r  removal    fr<<ni   the   flltor,   N^iii 
treated  with  a  small  quantity  of  uater  at  10°  to  50'^;  tho  solution  a^i* 
filtered,  itc.  ike    as  lon;^  as  tho  filtrate  coutiims  ouchroalo  of  animoniat 
Tho    filtrates  must  then   bo  a<ldcd  by  drops  to  tolerably  fitrong   hyd 
chloric  acid,  which  will   sop.irato  the  euchroic  acid  hi  crystalline   KcalcfJ 
these  Hcalt:s  wjuihetl   i-everal   times   on   thu   filter  with  cold  water,   ih 
pres.sed,  and  recryHlallized  several  times  from  hot  dilute  nitric  or  hydro*! 
chloric   acid,   whtreby  tho  ammonia^  which   adheres  with   considerabl 
obstinacy,  will  lo  complctf*Iy  removed.     The  raother-Hquor  of  the  cryaf 
still  contains,  beeidc^  ^a1-ammoiiinc,  a  tiiuoll   quantity  of  eucbroio  acn 
rrhich  may  bo  reconverted  into  racllitic  aci<l  oy  evaporation  to  dryn 
ftnd  boiling  with  aquoous  ainnionin,  and  recovered  by  precipitation  wit 
%  baryta-salt,  or,  after  ilriviug  off  the  excess  of  ammonia,  with  a  coppei 
■alt.     (Sohwarx.} 

ProfKrtirr.  Tho  f\ry  aci(l  i«  colourless  and  opaque;  its  aqarsoutj 
eolation  roddons  litmus  struuirly  aud  tastos  like  cream  of  tartar. 
(WOblor.) 


21  C 

4  11 
16  O 


DrifH  at  20C". 
\U 

A 

128 


47-37 
9-21 
1-31 

42*11 


Wiihlrr. 

4HC(i 

10-98 

I-6G 

3H  70 


Schwarx. 

47-44 

9IB 

l-4« 

41  92 


C«N»H*0" 


30  < 


100-00 


100  00 
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WSUcr  klmarlf  itatn  tliat  thi*  nttrr>g;n]-detennln«l]on  it  not  to  be  d^pcndad 
[Tlw  add  way  be  rrgard^tl  ruhcr  w  a  meltitic  arid  ctHijugnU'd  with  p«raiiiidei 

or a»i  bibuic  add,  C**Ad'0<".0«,  »toM  docImu,  like  that  of  fflaOitaoaetJ,  oonlahMJ 


EUCHROIC  ACID.  19 

W  m^Bf  atoau  of  carbon  u  other  fttoms.  —  The  formula  C^H'O^,  proposed  for  this  acid 
bj  Laorent  {if.  Am.  CAim.  PAjft.  23,  121),  does  not  .igree  either  with  the  analysis  of 
the  add  or  with  that  of  its  talts.  Gerbardt  however  suggests  {Compt.  rend.  1849, 
209)  that  the  acid  maj  hare  been  partially  decomposed  by  drying  at  20U^  before  it  was 
analysed.] 

DeeompotUuma,  The  acid  remains  unaltered  at  280°,  but  at  a  higher 
temperature  melts,  boils,  and  decomposes,  yielding  liydrocyanate  of 
ammonia,  and  a  dark  green,  bitter  sublimate.  (Wohler.)  —  2.  Zinc, 
protoxide  of  iron,  or  the  electric  current,  throws  down  from  an  aqueous 
solution  of  eucbronic  acid,  a  dark  blue  substance,  called  Euchrone^  of 
unknown  composition,  insoluble  in  water,  but  dissolving  with  purple 
colour  in  alkalis,  and  quickly  oxidizing  again  in  tbe  air  to  euchroic 
acid.  (Wobler.)  —  The  deep  blue,  closely  adhering  deposit  with  which 
z:nc  becomes  covered  in  the  aqueous  acid,  detaches  itself  on  immersion 
for  a  short  time  in  very  dilute  hydrochloric  iicid,  and  may  then  be 
collected  on  a  filter,  washed,  and  dried.  The  black  mass  thus  obtained, 
which  is  free  from  zinc,  is  instantly  oxidized,  by  the  slightest  heating,  and 
converted  into  euchroic  acid  ;  it  dissohes  in  aqueons  ammonia  or  potash, 
with  a  more  splendid  colour  than  that  of  permanganate  of  potash;  but  the 
solution  becomes  decolorized  from  above  downwards,  on  exposure  to  the 
air,  and  very  quickly  if  agitated.  In  the  boiling  acid,  zinc  acquires  a 
similar  coating,  but  a  trace  of  gas  is  evolved  at  the  same  time,  and  the 
liquid  deposits  a  white  powder,  probably  mellitate  of  zinc.  —  A  mixture 
of  aqueous  enchroic  acid  and  protochloride  of  iron  forms  with  alkalis 
a  thick,  deep  yiolet-coloured  precipitate,  which  immediately  becomes 
rust-brown  on  exposure  to  the  air,  aud  dissolves  without  colour  in  hydro- 
chloric acid,  because  the  resulting  sesquioxide  of  iron  is  reduced  tu  the 
state  of  protoxide  by  tlie  euchrone,  which  is  thereby  reconverted  into 
euchronic  acid.  These  phenomena  are  not  produced  by  protochloride  of 
tin  or  protochloride  of  manganese. — Platinum  in  galvanic  coml>ination 
with  zinc  doea  not  act  npon  the  aqueous  acid,  but  decompo:se8  its 
ammonia-salt.  (Wchler.)  —  The  aqueous  acid  is  likewise  decomposed 
by  the  galvanic  current,  and  covers  the  negative  platinum  with  a 
deep  blue  deposit,  which  however  soon  ceases  to  increase.  —  Euchrone 
19  not  produced  by  the  action  of  sulphuretted  hydrogen,  sulphurous 
acid,  hyposulphites,  or  arsenites  (Schwarz).  —  3.  Euchroic  acid  mixed 
with  a  quantity  of  water  not  sufficient  to  dissolve  it  in  its  unaltered 
state,  and  heated  to  200°  in  a  sealed  glass  tube,  dissolves  completely 
in  the  form  of  acid  mellitate  of  ammonia.     (Wohler.) 

C^^N^H^O"  +  8HO  -  2NH3  +  3C«H30«. 

Euchroic  acid  dissolved  in  water  does  not  decompose  when  boiled  in 
contact  with  the  air.  Hydrochloric  acid  and  nitric  acid  exert  no  de- 
composing action  npon  it.     (Wohler.) 

Comhinadons.  With  Water.  —  a.  Bydrated  Euchroic  acid.  — The 
crystals  obtained  by  cooling  the  hot  aqueous  solution,  are  colourless, 
transparent,  very  short  prisms,  niacled  in  a  peculiar  manner  (Wohler); 
crystalline  scales.  (Schwarz.)  When  heated,  tliey  become  opaque  from 
loss  of  water,  which,  after  they  have  been  heated  to  iiOO°,  amounts  to 
10-54  p.c  (4  At.)  (Wohler.) — h.  The  acid  dissolves  very  sparingly  in 
cold  water,  better  in  hot.    (Wohler.) 

c  i 
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MEI.UTENE:    J4lTR0fiEK-NUCLEUS  C«NHOs. 


Euchoate  t-f  Ammonia.  —  a.  Nexiiral.  —  Obtainetl  by  cvnporating 
the  woah-water  of  paramiJe  C*'**-  Preparation  <J  fuehroic  acid),  in  irhit««, 
scarcely  crystRlline  crusti.  whioh  ttro  decomposed  by  hydrochloric  or 
nitric,  hnt  not  by  acetic  acid.      (W'ohlcr.) 


Dried  at  20C-. 

Wbhler. 

24  C .     144 

42-60     . 

42  98 

4N                              :.ii 

.    iti-.'tr 

10  H                          .10 

2-yti 

..       2-92 

16  O                    128 

37*87 

2  NH»,C*N^H^O"     .    .    338 

.   lOO'OO 

h.  Acu?.  —  Sometimes  precipitated  from  the  aqueou'?  solution  of  the 
Bait  Of  instead  of  the  pure  arid,  and  ^epnmtc.'i  from  solution  in  hnt  waterf 
in  yellowiah  trystahi  larger  than  those  of  the  pure  acid.     (Wohler.) 

Sehwir2*s  Paramidw  Acid,  respecting  whose  reUtinn  to  sflliAable  bases  nothing  U 
yet  known,  stands  in  rln.4e  rrlntion  tn  tlii«  aslt.  For  if  paminidp  he  ilutsolved  in 
■mmonta.  and  the  KolutitMi  immediately  lillrreJ  into  hjdrOi:hli>ric  acid,  parnmidic  acid 
i«  preripitntril  lu  ii  while  powder,  which  under  the  micrOTrofMr,  npprar*  to  consist  of  fine 
nfcdlm.  This  acid  ^ivcs  with  zinc  thr  hhir  rtuction  of  riichroic  neid  ;  its  solution  in 
nmnxinta,  from  whicli  it  may  at  first  he  precipitated  unchanged  by  hydrochloric  acid, 
Is  converted,  in  21  liour*  at  ordinary  temperutures,  but  imntedintely  on  boiling,  into 
aqueous  mellitAte  of  ammonia.  It  dissolves  tn  a  certain  extent  in  hoc  water,  and  frpa- 
mte*  fton)  tlie  solution  in  the  fur'n  of  powder.  The  acid  dried  without  beat  in  vacuo 
loses  301  p.  c.  water  at  1 70^  (Schwari.) 


Parnmidic  Arid  drifd  at  170' 


24  C 
3N 
5  11 

14  O. 


144 

42 

5 

112 


47*i3 

13-86 

165 

36-96 


47*25 

13-78 

2-10 

36-87 


C=<N'H»OW 


303 


lOO'OO 


100-00 


[Therefore,  arid  eachroate  of  ammonia  mimua  2  At.  water. 
2I10-C»»N»H*0'*1. 


NH>,C>*N«H«0" 


Euchroate  of  Hnryta.  —  Preeipitated  in  the  forra  of  a  pale  yellow 
powder,  when  barytJi-wator  is  dropt  into  an  exccaa  of  warm  aqueous 
euchroio  acid.  (Schwurx,)  [Scbwarz  assigns  to  this  salt  the  formula  DaO.HO  + 
C**NO*  (•<WOB«"0'*^  with  which  however  his  (probably  misprinted)  Mtalyib, 
"t0llMlillSa*8  p.  c.  C,  :tt'4BaOand  OMI,  does  not  at  all  agree.] 


£'i/cA?*o<f/^  o/*  Ar<7(/.  ^Tbfl  boiling  aqueous  solntion  of  enchroio  acid,  I 
mixoii  with  a  dilute  solution  of  neutml  ncetate  of  lead,  yields  on  cooling 
n  yellow  ptiwder,  which  a))|.H.'ard  cryHlalline  undrr  the  microscoiH*.  (Tho 
filtrate  sc]>aratod  frum  thi*  precipitalf.  do|w.*its  niellitate  of  load  &«  a 
while  powder  when  boiled.)  Tho  air-dried  p;tli  gives  off  11*30  p.  c, 
{H  At.)  watrr  at  100",  but  nothing  more  at  a  etrooger  beat,  till  it  beginr 
to  decompose.  (Wolilcr.) 

Ihitd  at  100°. 

2  PbO  221  42*43     . 

24  C  111  27  27 

2  N  .       L'«     ....       6-30 

4  H   4     ....      0-76 

16  O  ...^ IM    .„  24-24 


WUhler 
42-41 


C»N'H»Pb«0»f2HO        528 


100*00 


The  f0lt  dhetSat  IW  ia  C«N»H»PbH)»«  (Sebwin). 
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Euchroate  of  Silver,  —  Obtained  aa  a  pale  sulpliur-yellow  lieavy 
powder,  by  precipitating  a  dilute  solution  of  nitrate  of  silver  with  a  hot 
aqaeous  solntion  of  eucliroic  acid.  This  precipitate  redissolves  on  agi- 
tation, so  ioDg  as  only  a  comparatively  small  quantity  of  euchroic  ncid 
has  been  added,  but  falls  down  again  as  the  liquid  cools.  When  boiling 
aqueous  euchroic  actd  is  precipitated  by  an  insufficient  quantity  of 
nitrate  of  silver,  the  filtrate  still  contains  some  of  the  salt  in  solution, 
which  may  be  precipitated  without  alteration  by  the  addition  of  a  small 
quantity  of  ammonia  {tid.  inf.),  Euchroato  of  silver  dried  at  150* 
gives  off  2*11  p.  c.  (2  At.)  water  at  200%  and  when  more  strongly  heated, 
decomposes  quietly,  giving  off  a  gas,  which  burns  with  a  bluish  flame, 
and  has  at  first  an  aromatic  odour,  like  that  of  burning  mellitic  acid,  but 
afterwards  smells  like  cyanic  acid;  the  residue  consists  of  metallic  silver 
mixed  with  charcoal.  The  salt  is  insoluble  in  aqueous  ammonia,  but  is 
divided  thereby  into  a  white  gummy  mass,  tho  greater  part  of  wbich 
passes  through  the  paper  when  filtered,  (Wohler.) 


24  C 

Dried  at  200". 
144     . 

19-67 

383 

.     59  01 

.     17-49 

Wbhlcr. 

2  N 

28     .. 

4Ag 

160 

432     ... 

128     ... 

58-33 

C»N5Ag*0" 

24  C 

2N 

732     .., 

Jh-ied  at  XbdP, 

144     ... 

28     ... 

.  100-00 

.     19-20     . 
3-73 
0-27     . 

.     57-60     ... 
19-20 

Wahler. 
20-23 

2  H    

2     ... 

0-19 

4   Ag 

18  O  

432     ... 

144     . 

56-77 

c»Nm*o"+ 

2HO  750     . 

100*00 

CAUTCHENE  SERIES. 
A.    Primary  Nucleus.    C*H*. 

Cautchene.    c^HM 

BouCHARDAT  (1837).  /.  Fharm.  23,  457;  also^nn.  Pharm,  27,  30;  also 
J.pr,  Chem.  13,  114. 

Formation  and  Preparation.  —  When  caoutchouc  is  subjected  to  dry 
distillation,  and  the  receiver  connected  with  two  Woulfe*s  bottles 
cooled  with  freesing  mixtures,  cautchene  condenses  in  these  bottles 
together  with  butylene  (C*H*).  Either  the  butylene  is  allowed  to  evapo- 
rate rapidly  from  this  mixture,  so  that  the  cold  thereby  produced  may 
cause  the  romaining  cautcheno  to  solidify  in  a  crystalline  mass,  which 
must  then  be  quickly  pressed  between  bibulous  paper;  or  the  mixture  is 
distilled,  first  at  +10%  till  the  greater  part  of  the  butylene  has  passed 
over,  Uien  at  +  18^;  the  second  distillate  cooled  to  —  18^;  and  the 
cryBtals  freed  from  adhering  butylene  by  pressure  between  paper. 


oo 


CAUTCHENE:  OXYGEN-NUCLEI'S  C*H*0-'. 


Proprrii^a. 

needles;   mclt« 
boiJs  at  14*5- 

8C 
6  11 


At— 1B°,  irLito,  opaque,  crysUlUne  masSf  composed  of 
at  -  10    to  a  transparcul  oil  of  sp.  gr.  0G5  at  -  2' 


88*89 
11-11 


.  .     B5-75 
14-18 


CHI* 


54 


lOU-UO 


99-95 


[Die  CJt!evi1atir)n  certiinly  diffrn  conxid^rabljr  from  Bonchnrdat's  analyteis;  but  be 
bim  rlf  stn'C4  ihiit  ihr  finiilyiiia  kiu  vrry  difHrult  in  ron^etjuciioc  tif  the  votntilily  ot  the 
oody  ;  niorrrtvrr  Ihrrr  are  palpxblf  rrrors  iii  lti»  mimrriral  riatii.  The  boiling  point  for 
C'H**  calcuUied  according  to  Cferiijrdl'i  kw  <rli.  57)  b  -f  25*.] 

Ciititchcnc.  mixed  with  nil  nf  vitriol,  evolves  Iieat,  and  forms  a  Llack 
mixture,  from  wliicli  ivntrr  throws  down  a  browu  rcsiiioua  matter. 

Il  ib  insohiljlo  in  water  and  alkalis,  but  dusolves  very  readily  ia 
Alcfjhol  au<i  A'Chcr.  (BoncUardal.) 


B.      SkCONUARY    Kt'CLEI, 

«.    Ojptfgtn-nudix, 
a.     Oxygat-nuchut.     OHK)\ 

Fumaric  Acid.    CH*0'=c*H*0',o«. 

T.AS«.vi*iNK.     Ann.  Cfmn,  Phys.  11,  03;  also  i!^.  Tr.  4,  2,  231. 

Pkakp.     Sc^tw.  47.  476. 

WiNCKLER.  /^^pfft.     39.  48  and  3C8;  4S,  39  and  363. 

Teloi'ZK.     Ann.    Chim.    Phya,  56,  72;    ali^o   Poyy.   06,  53;  also   Ann. 

Phai-Ni.   11,  203. 
TjKnin.     Ann.  I'harm.   II,  27b\ 
Dj:mah9ay.     Ann,   Chiin.  Phys.  56,  429;    alto  Ann.   Pharm,   12,    16; 

nleu  Poyy.  26,  53. 
Mli>l>Li:it.     Ann.  Pharm.   17,   148. 
KiiCKMKR.     Ann  Ph<trtn.  49.  SI. 
l>iitrF»,     i'oyy.  80.  435;  abstr.  Ja/tresbn\  1850,  071. 

XieAeTrtV  A<\d,  Fumar»iiurf,  yt<chteti$Hun,  VarxatuxUiMnvrt,  Gtauciumtaurt, 
AcitU  /umarique,  Ac  paramnUiqu^. 

LABsaignc,  in  1819,  showed  that  in  tho  dry  distillation  of  malic  actj 
ihnrc  is  proiiarrtl,  lm-*iiios  maleic  acid  (VIII.  l.'iO),  aiM)lbor  acid,  wbick 
wiu  further  invr*iigntc*l  by  I'elouw!  in  1834,  uudtT  ibo  uaniti  of  para- 
laJcic  acid.  Pfalf,  in  1826,  found  lichenio  a(  id  in  Iceland  niotts;  and 
fumurie  acid  wa«  obtained  by  Winckler  iu  1^33,  from  fumilorv.  Do- 
■lar^AV,  in  IH34,  showed  tlmt  fumaric  acid,  and  ^'Lodlor,  in  183U,  that 
liobeuir  acid  is  ideotical  with  paramoieic  acid. 

-iiouritw.     lu  Pnrnariu  of.,  Ziehen  iUaudictUf  O'taucium  /u/fitm,  and 


FormaiUfn.    By  tbo  dry  dintilUtioa  of  nalio  acid,  and  by  hoatiaff 
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PrepareUion.  1.  From  Fumitory,  The  aqueous  decoction  of  the 
fresh  flowering  herb,  together  with  the  roots,  after  straining,  suhsidence, 
and  decantation,  is  evaporated,  first  over  the  open  fire  and  then  in  the 
Wftter-bath,  to  a  thin  syrup;  and  this  syrup,  while  still  hot,  mixed  with 
a  small  quantity  of  hydrochloric  acid,  and  left  for  about  a  fortnight  in  a 
cool  place,  till  the  fumaric  acid  has  separated  in  bard  brown  cmtals. 
The  mother-liqnor  is  then  diluted  with  water  and  poured  on;  the 
crystals  washed  with  cold  water,  suspended  in  water,  and  slightly  super- 
saturated with  carbonate  of  potash;  the  filtrate  slightly  supersaturated 
with  suiphnric  acid,  heated  in  the  water-bath,  and  filtered  from  the 
resulting  dark  brown  resinous  precipitate;  the  still  brownish  crystals  of 
faroaric  acid  which  form  on  cooling  dissolved  in  hot  water;  and  the  solu- 
tion digested  with  anininl  charcoal  and  filtered:  it  then,  on  cooling,  yields 
snow-white  crystals,  amounting  to  0*156  p.  c.  of  the  fresh  herb. 
(Winckler.)  —  Two  modes  of  preparation,  in  which  the  fumarate  of  lime 
contained  in  the  expressed  juice,  is  decomposed  with  oxalic  acid,  are  also 
given  by  Winckler.  {Rejjert.  39,  368,)  —  This  salt  separates  sponta- 
neously from  the  Exiractum  FumaricBj  after  two  years'  standing,  in 
crystalline  grains,  which  may  be  obtained  by  dilutini;  the  extract  with 
an  equal  quantity  of  cold  water,  then  decanting  and  washing  with  cold 
water;  wlen  decomposed  with  aqueous  oxalic  acid,  they  yield  a  brownish 
acid,  which  may  be  freed  from  an  admixed  red-brown  substance,  by 
mixing  it  with  quartz-sand  and  subliming,  or  by  solution  in  ether  and 
filtration.  (Winckler,  Mepet.  39,  48.)— Trommedorfl'  {N,  Tt.  25,  2, 
152,)  precipitates  the  recently  expressed  juice  of  fumitory  —  after  sepa^ 
rat'.ou  of  the  scum  which  fitrms  on  boiling  —  with  acetate  of  lead; 
decomposes  the  washed  precipitate  with  sulphuretted  hydrogen,  and 
obtains,  by  evaporating  and  cooling  the  filtrate,  browniuh  crystals  which 
may  be  purified  with  animal  charcoal.  —  A  similar  process  is  followed  by 
Demar9ay.  IT  Delfi's  wasbesthe  yellowish  green  precipitate  thrown  down 
by  acetate  of  lead  (after  it  has  somewhat  diminished  in  volume  by  stand- 
ing); dries  it  in  the  air  on  bibulous  paper;  rubs  it  to  powder;  stirs  it  up 
with  nitric  acid  gradually  added  (whereupon  the  mass  swells  up,  but  gives 
off  only  a  small  quantity  of  nitrous  vapours);  agitates  the  resulting  mix- 
ture of  nitrate  of  lead  and  free  fumaric  acid,  after  24  hours,  with  a  little 
water;  filters;  washes  the  residue  with  water;  and  extracts  the  fumaric 
acid  with  boiling  alcohol  of  ordinary  strength.  The  alcoholic  solution  is 
then  evaporated;  the  residue  dissolved  in  ammonia;  the  excess  of  ammo- 
nia expelled  from  the  solution  by  heating;  and  a  certain  quantity  of  lead 
which  remains  in  it,  removed  by  sulphuretted  hydrogen  (the  greater  part 
of  the  colouring  matter  also  separates  with  the  sulphide  of  lead);  the 
bifumarate  of  ammonia  brought  to  the  crystallizing  point;  the  crystals,  if 
mach  colonrod,  purified  by  pressure  and  recrystallization;  the  salt  then 
dissolved  in  hot  water;  and  the  solution  treated  with  nitric  acid  (which, 
if  added  in  slight  excess,  generally  effects  the  complete  destruction  of 
the  colouring  matter),  to  separate  the  fumaric  acid,  which  then,  after  the 
liquid  has  cooled,  crystallizes  oat  completely,  but  only  after  a  consi- 
derable time.  By  this  process,  Delffs  obtained  more  than  5  drams  of 
pore  fanuiric  acid  from  20  pounds  of  the  herb.  ^. 

From  Iceland  Moss.  —  64  pts.  of  the  lichen  are  macerated  for  some 
time  in  water  containing  carbonate  of  potash  ;  the  filtrate  precipitated 
with  acetate  of  lead;  the  washed  brownish  precipitate  decomposed  with 
sul^oretted  hydrogen;  the  filtrate  evaporated;  and  the  crystals  of  the 
aoia,  which  still  contain  lime;  purified.  (Pfaff.)  —  The   chopped  lichen 
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i<  nmoenied  for  ox  dan  Thk  vmter  mad  wlk  ol  fine,  tke  auxtttre 
bebj;  firc^aeiiUr  «un«d;  'the  tTpnseed  nuM  ti^wd  eTspoimtod  to  half 
its  hulk;  acidnljit«4  vhb  acvijc  mcid ;  iLcn  WsM;  waxed  vhh  baaie 
acrtate  of  lt«ii,  as  long  as  xvidiek  flocks  oaatuBia^  faiowm  eoloaring 
matter  contintte  to  ceforate;  ax>d  Shered  IkA.  Tkc  filtaie,  on  eooliiii;^ 
arposito  Tkite  or  hiWD-TtUow  i>e«<4}e£  U  tkr  kad-nh,  wkick  say  ba 
deciom|«osed    with   salpkorett^td   kydnuzm    or  e&}|ikarie  add,  and,   oa 

farther  evaponuion,   an  additional  ^vaatitr  of  tke   iapare   lead  wit. 

Tke    iaoparr  and   if   purified    bx  U*Ui«ie  vitk  dilate  ninic  acid,  aad 

eooliag  to  the  CTygtalliring  pcuBt.  (Sckodler.) 

3.  ^rrai  Gl^^mm  Imtfwm^  —  The  cxpveaecd  juee  it  bcdled  aad  pm- 
ciNtated  bv  amaioBia :  tbe  filtme  evaponted ;  auxed  vkile  atill  aoi 
with  a  small  qnaatatT  of  nluic  acad:  ikea  witk  nitrate  of  lead;  aad  left 
to  rool  till  tke  lead-salt  f«fanu«£.  moeiIt  ia  tke  OTetalliae  focai. 
(Prokfit,  Amm.  Pkarm.  3K  24n> 


4.  From  JftfTtr  oryin-m  Ma^rir  on./.  —  Halic  acid  is  keated  for 
time  to  a  t^'mperaturt  a  liiile  aK^re  I30\  vkereapoa  vater  paaaea  orer, 
tc^rtker  with  maleie  arid,  and  famarT^*  aod  iimiliis  kekiad  ia  tke  solid 
state;  or.  rrr^talliapd  maleic  and  is  bo^kd  ia  a  lockg  fkus  take,  so  tkat 
tke  evolred  water  mar  oootiBuallT  tow  back  a^aia,  taU  tke  audttc  is 
coBTcrted  iBto  fnmanr  a^d.  ^rcloaat.) 

Pra^^rtitt.  Tke  acid  okcaia«d  from  volic  acid  ciTitalliaes  from  tke 
aqoeons  ^olutioD,  in  Woad,  striated,  cnloriess  prisms,  mmt  limn  rkombi^ 
•ometiaitt  kexai;<>nal  ^IVloaw^:  —  tkat  ckcmM  from  fismitonr,  ia  scales 
nnited  ib  flellate  groups  i^Winckler>;  tkat  from  lorlaad  moas.  ia  aeedles 
(P&iT):  IB  rrT«^tal5  airgivcated  in  raaiidower4ike  taftf  (Sckcdler).  —  Ths 
acid  «Bklimo5  in  loai:  vlihe  xxvsUeif  iLaMUfae,  Wiackler.) — Bc^oirm 
a  kiirk  tompeiatare  to  melt  it;  roiatilUes  mmevkat  akoTo  SOU^,  orea 
befttre  melusir  ipvin^  oxT  rarh>ar$  vkkk  attack  tke  eres  stfaaglT — 
Wtnckler):  and  »ublim<«  U-^r  ibe  moM  pan  aaalievcd.  kat  partly  reoMTcd 
IBto  vater  and  fausarie  aakruride.  —  It  »  iaodoioas.  taOes  rerj  acid, 
aad  roddeas  litmus  stroa^ it.  \\Viackler.  Noaa^  aad  otkcta.) 


sc       «9        4i'is         4iw         4*-<^         *isa         4i-«s     .   41^ 

t  H  t  3-tt  i«  5  :S  s  sa  3-5«  3-44 

» O  U  iJir  St  rt  33-<»  ^t-^i  &i-4l  M-7I 

CH1H>»11<        l«»^  IM«»  l«o^ 

«  aW  r  «R  puMukW  aoi  ciT^rtalliapA  ft«m 
c  i»  fmmme,  vki  r.  bclwBK  *njL 

r^-«t^.  Rru-^Wr.  uk!  ocSm.  rtv4  tW  Mil  as  mo*ckttar  «Cm«0*, 
and ;  aad  ikcrr«Arr.  ib  tW  &t|^.^cW<mI  akkv^Crvw  «tta^  »  OHO*»Pa. 


lh\-*:^mfwi:i  >\*,  \.  Wben  fumane  aeid  is  keated.  a  small  portioii  of 
it  :s  i«K*>td  into  fumaric  aahvuride  <C*H\>^  vbick  Tolatilins^  aad 
water  •  I'el.^-te.^  —  2.  li  ntarW  »fi  oa  fire  br  "a  iamia;  ^odj,  and 
t!ha  1*^."=*  *i:h  a  palo  blaoAaxe.  vWiivkier^  —  3^  Wkea  tritaiated 
and  b«%!e^  «:ib  perv*xkie  %^f  lead,  it  first  fives  off  water  aad  tksa 
^e«  fire.  vi;bv«st  emittiui:  anv  \>d\*ttr  of  K^rmie  acid.  \Rieckker.) — 
Tke  o>U>urie5«  «vlcttt>a  of  tke  acid  ia  lal  of  vitrol,  tarns  Krowa  wksa 
««d  (WukckVrV  aad  civv«  eff  «a!pkanH»  acid.  (KN^kcr.)^Tk9 
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aqueous  solution  of  tlie  acid  is  not  altered  by  eight  days  boiling,  or  when 
heated  in  a  sealed  glass  tube  to  250^,  not  being  in  fact  converted  into 
malic  acid.  (R.  Hagen,  Ann.  Fharm.  38,  276.)  —  The  acid  Is  not  decom- 
posed by  boiling  with  nitric  acid  ofsp.gr.  1*4,  but  remains  unaltered 
when  evaporated  (Winckler),  and  separates  out  on  oooling,  with  pecu- 
liar whiteness  and  brilliancy.  (Demar^ay,  Schodler.)  —  It  is  not  decom- 
posed by  boiling  with  water  and  peroxide  of  lead,  or  bichromate  of  pot- 
ash, and  does  not  precipitate  platinum-black  from  bichloride  of  platinum. 
(Rieckher.) 

CowhincUiont.  Fumaric  acid  dissolves  iu  390  pts.  of  water  at  10°. 
and  in  a  much  smaller  quantity  of  hot  water  (Winckler)  in  210  pts. 
water  at  12°  (Lassaigne);  in  216  pU.  at  17°  (Probst). 

The  Fumarafes  are  either  neutral  =  C'H'M'0',0',  or  acid  = 
C*H'MO',0*.  Some  are  crystalline,  others  pulverulent,  and  most  of 
them  have  a  mild  taste.  (Winckler.)  None  of  them,  excepting  the 
ammonia,  copper,  and  mercury  salts,  become  carbonized  till  they  are 
heated  above  250°.  (Winckler,  Rieckher.)  They  are  decomposed  by 
phosphoric,  sulphuric,  hydrochloric,  and  nitric  acid;  but  fumaric  acid 
expels  acetic  acid  from  tlie  acetates.  Many  fumarates  dissolve  in  water^ 
but  none  in  strong  alcohol.  (Winckler.) 

Acid  Fumarate  of  Ammonia.  —  The  acid  neutralized  with  aqueous 
caustic  ammonia,  or  carbonate  of  ammonia,  gives  off  part  of  the  ammo- 
nia by  evaporation  in  the  air,  or  in  a  non-exhausted  receiver  over  lime 
and  oil  of  vitriol,  or  in  vacuo  over  hydrate  of  potash,  and  leaves  the 
acid  salt  in  oblique  rhombic  prisms,  truncated  on  the  acute  lateral  edges, 
readily  soluble  in  water  and  alcohol.  (Rieckher.)  —  Transparent,  colour- 
less, shining,  right  four-sided  prisms,  or  needles  united  in  stars;  they 
have  a  mild  taste,  redden  litmus,  do  not  sublime  without  decomposition, 
dissolve  readily  in  cold  water,  but  are  insoluble  in  alcohol.  (Winckler.) 
—  H  Prisms  belonging  to  the  oblique  prismatic  (monoclinometic) 
system,  with  angles  of  about  70°  and  IIO'^,  and  terminal  faces  inclined 
to  the  acute  lateral  edges  at  angles  of  60°  and  120°;  cleavage  distinct 
parallel  to  these  terminal  faces;  in  many  crystals  the  terminal  faces  are 
replaced  by  two  faces  resting  on  the  obtuse  lateral  edges,  and  meeting  in 
the  longer  diagonal.  (Delffs.)  Pasteur  {N.Ann.  Chim.  Phys.  31,  91)  also 
obtained  this  salt  in  prisms  belonging  to  the  mouoclinometric  system,  and 
with  angles  of  110°,  both  with  fumaric  acid  prepared  from  fumitory,  and 
with  acid  obtained  from  malic  acid.  IT. 

Air-drUd  Crystals.  Rieckher. 

NH» 17    ....     12-78    13-7 

C8H*(0) lie      ...     87-22 

O'H«(NH*)0» 133     ...  100-00 

Rirckher  snpposcs  the  salt  to  contain  IHO  leas. 

Fumarate  of  I*otas/t.  —  Obtained  by  neutralizing  the  acid  with  aqueous 
carbonate  of  potash  and  evaporating.  Large,  transparent,  colourless 
rhombic  tables  and  four-sided  prisms,  often  aggregated  in  stars,  perma- 
nent in  the  air,  and  having  a  mild,  scarcely  saline  taste.  (Winckler.) 
Laminas  united  in  radiating  groups.  (Pelouze.)  The  salt  effloresces 
daring  the  evaporation  of  its  solution,  but  deposits  shining  striated  prism? 


S6  CAUTCHKNE:  OXYGEN-NUCLEUS    C«H*0»- 

At  (Ii6  bottom  of  tbe  vessolj  sometitiies  the  solution  3rields  on  evaporAtioi 
a  liquiil  wb'cb  in  12  to  21  boars,  is  convertetl  intd  a  crystalline  powden! 
(Riockhor  )     The  cryataU  becoino  opaquo  at  a  gentle  beat  (Winckler)^ 
auil  give  ufi*  IT'l'U   p.  c  (4  At.)  water  ut  100'  (Uiecklicr);  at  a  bii.'b< 
teniperalure,  tbev  melt  iiiiperfeetly,  blacken,  swell  up  to  ten  limes  tbeir^ 
originiil  bulk,  and  leave  a  reai«lue  of  cbarcoal  and  carbonate  of  potA^h. 
(\Vinckler.)     Tbe  salt  dissolves  readily  in  water  (very  readily,  accordinffj 
to  Feinnze),  but   not  in  alcobol   (\V'inckler}»   sliji^ljtly   in   weak  alcttbuLj 
(^Rieckbcr)     From  a  conrentratcd  aqueous  solution,  aietic  acid  throwrj 
aowu  the  acid  [.otasb  ealt;  alcobol,  tbe  neutral  t-alt  ci>ntaining  ItTOl  p.  cv 
(therefore  also  4  At.)  water  uf  crygiaUizatiuu.  (Uiecklaer.) 

Cry$UxUizcd.  Rieckhw. 

2  KO        \i\\  41-33  41-42 

C?»H«0»       980  4291 

4  HO  360  15  76  1706 

eH'»K'0'  +  4Aq 228-4     .  .   lOO'OO 

I.  Acid.  —  From  ilic  cold-satoratcd  uqncoua  solution  of  tbe  suit  a, 
water  saturated  with  fnmaric  acid  prccipitatea  t1  o  salt  6  in  needles:  1  pU 
of  funiario  acid  is  batunted  warm  with  aqueous  carUmute  of  po1a«h, 
1  pt.  of  fnmar'tc  added,  and  the  s<dulion  evaporated  and  cooled.  (Riock- 
her.)  Sbioinc;,  tufted  needles  and  u)jlique  four-sided  pr'snis,  perinunent 
in  the  air,  and  baviiig  a  pleasant.  Hiruni;ly  aoid  ta.'tte.  (VVinckler.)  They 
give  off  2  At.  water  at  200"  (Uieekher\  and  decompose  at  a  bifrbef 
temperature  like  tbo  salt  «.  (Wintkler.)  Tbey  dissolve  much  los« 
abundantly  in  cold  water  than  the  »alt  a,  plentifully  in  boiliu^  water, 
Are  nearly  insoluble  in  cold  alcohol  of  81  percent,  but  disb(dvo  sparingly 
tbercin  at  a  boiling  beat,  and  crys-talliz';  on  cooling.  (Winckler.) 

Dried  at  ^30^  Rieckhpr. 

KO    47-2     ....     30*61     ....     30  82 

CH'KO?  .  .     154-2  10000 

The  ftiulcncv  uf  «  fumaratt  qf  pot<uh  and  ammonia  ii  doabtful.     (Ri«ckUer.) 

y<utrat  Fumaratt  of  ^o</tf.  —  C'H'Na'O'.  —  Tbe  talt  precipitated 
by  ftlcolud  rpMu  the  jm|ul'ou»  snlution  is  a  crystalline  powder  cotttaiuing 
100.*5  p.  c  (2  At.)  water;  when  tbo  tolulion  is  evuporaied,  tbe  &ali  cry*- 
tallir^a  iu  uetdlcet  and  prisuis  contuiniu^  2512  p.  c.  (6  At  )  water,  Th« 
iviiler  e^r.i))eM  for  tbe  niobt  jmrt  at  lOO"",  completely  at  200  ,  and  tb«i 
residue  contains  .^8•T7  p.  c.  wi-la.  (Rirckber.)  Cryatalline  mass  con- 
eiAting  of  necdiei,  pennaofnt  in  the  air,  having  a  6iiDt  «ilky  luAtre,  and  a 
varni  Milinu  taMe;  it  behaves  in  tbe  fire  like  tbe  pot:i«b-aalt^  diasolvea 
readily  iu  cold  water  but  is  in^uluble  in  alcohol.  (Wiueklcr.) 

It  d'M-t  mil  iiti|)rar  pnuibl*  to  |ire|iare  an  .4  ctV/  fumaratt  of  aott«t  or  M  JkmaraU  tff 
aoda  and  potash,  ( K  ircklter. ) 

J^uMitnUe  ftf  Bitff/fa, —  Tbo  freo   atMd  doc-*   not  precipitate  baryta* 
water  (I^nAwiiyne),  or  chloride  of  barinin.  (Hicckhcr.)      Verv  dilute  mUu- 
tione   of  fumariito   of  Huimnniu  and  chloride  of  barium  mixed  ' 
dofKtail^    after   a    while,  colourleM'*,  nearly    transparent   rhombi- 
vaDoiiftly  modified,  having  a  vitreous  Inntrf  and  a  very  slight  tji*jto  will 
»Diu«itbBt  acid  aftcr-ta«te;  tbcy  effloresce  readily  iu  tbe  air,  giving  o\ 
15  p«r  cent,  of  water,  and  at  iOO^  the  loea  amoonts  to  t0-8l  per  cent. 
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The  salt  takes  fire  when  held  over  a  flame,  and  leaves  carbonate  of 
baryta  mixed  with  charcoal.  It  dissolves  very  sparinfrly  iu  water  and  is 
insoluble  iu  alcohol.  (Winkler.)' — A  moderately  concentrated  aqueous 
mixture  of  fnmarate  and  acetate  of  baryta  does  not  yield  any  deposit, 
though  left  to  itself  for  several  hours;  but  on  scratching  the  sides  of  the 
vessel  with  a  glass  rod,  a  crystalline  powder  is  immediately  deposited  on 
the  rnbbed  parts,  and  gradually  increases.  On  mixing  the  boiling  satu- 
rated solutions,  this  powder  is  deposited  even  witlioat  friction.  The  salt 
loses  only  0*6  p.  c  water  at  100^  and  12  p.c.  in  all  at  200^ j  it  is  there- 
fore anhydrous.  It  dissolves  very  slowly,  not  only  in  water  and  alcohol, 
but  likewise  in  aqueous  fumaric  and  otiipr  dilute  acids;  consequently  no 
acid  salt  appears  to  be  formed.  (Hieckher) — Schodler  obtained  with 
lichenic  acid,  foar-sided  prisms  containing  5691  p.  c.  baryta. 

j^.  J  Winckler.    Rieckher, 

^^"^  At  100*.      At  200*. 

2BaO 153-2     .        60*59     6034     ..     6045 

C«H»0» 98-0     .  .     3901 

C«H*fla»0»  ....     251-2     .  .  100*00 

Acid  fumante  of  potash  doei  not  form  a  double  salt  with  carbonate  of  barjta. 

Fumarate  of  Sfrontia.  —  Aqueous  fumaric  acid  does  not  precipitate 
strontia- water.  (Pelouze.)  From  acetate  of  strontia  it  throws  down, 
after  some  time  only,  if  the  solution  be  very  dilute,  a  white  crystalline 
powder  which  gives  off  19*82  p.  c.  water  at  100^  and  20  66  p.c.  (6  At.) 
in  all,  at  200*^,  and  is  as  sparingly  soluble  iu  water  as  the  baryta-salt. 
(Rieekher.) 

Dned  at  2.10^  Rieclther. 

2SrO  lOi       ,.     51-49     51-22 

C^H^O* 98     ....     48  51 

C«H*SrO"    202     ....  100-00 

FumaraU  of  Lime.  —  Occurs  in  fumitory.  —  Fumaric  acid  does  not 
precipitate  lime-water  (Lassaigne),  or  chloride  of  calcium.  (Rieckher,) 
From  a  hot-filtered  solution  of  carbonate  of  lime  in  fumaric  acid,  or  from 
a  mixture  of  fnmarate  of  potash  with  acetate  of  lime,  colourless,  shining 
scales  separate  after  a  while,  which  are  tasteless,  permanent  m  the  air, 
and  scarcely  soluble  in  water  or  alcohol.  (Winckler.)  — An  aqueous 
miztnre  of  fumaric  acid  and  acetate  of  lime  deposits  highly  lustrous 
crystals,  which  are  sparingly  soluble  in  water,  insoluble  in  alcohol,  give 
off  the  greater  part  of  their  water  at  100°,  and  the  whole,  amounting  to 
25  66  p.  c.  {fi  At.)  at  200^  (Rieckher.) 

Dried  at  230^  Rieckher.  Winckler, 

2  CaO  56     ....     36-36     36'22     38-82 

C«H*0« 98     ....     63-64 

C«H»Ca=08   ....  154     ....  10000 

Fumaraie  of  Magnesia.  —  Fumaric  acid  mixed  with  aqueous  acetate 
of  magnesia  and  evaporated  to  a  syrup,  yields  no  crystals;  but  if  thd 
greater  part  of  the  aceiio  acid  be  expelled  by  thorough  drying  in  the 
water  bath,  and  the  residue  exhausted  with  alcohol,  fumarate  of  mag- 
BiMia  remains  undissolved  in  the  form  of  a  white  powdtr,  which  gives  off 
34*48  p.  c.  (8  At)  water  at  200%  bat  only  half  ihfX  quantity  at  100\ 
(Rieckher.) 
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£ritd  ai  200^  Hicckker. 

2  MrO    .  40  29-98        29*82 

C"H-0« 9H     .        7102 

CIPMe*©*    138  10000 

JMed  at  100".  Rieckher. 

2MgO 40       ,.     2299     2319 

CHCV*   ...  134     ...     77'01 

C''U^!6=0'  +  4Aq 174     ....  10000 

Alumina  nn<l  C/tromie  Ojide  do  not  appear  to  combine  with  fainaricicid  (Rieckher)] 
the  aikolluc  fuiiianteft  yield  no  precipiinte  with  aluoi.  (H,  Ro^e.) 

FumaraU  of  Maugauese,  —  Fmnnnito  of  soda  adilet]  to  eulpkatc  uf 
inaiij;nneHC  thrown  tinwit,  iifter  a  wliilo,  a  Bn\ti\\  rjuuntily  of  »  while 
powder.  (WiiickU-r.)  Tlio  acid  lienli'*!  with  a<|Ucoii8  acetJito  of  nian- 
gaiiefle,  yk'UIs  a  ycIIowiaL  white  powder,  which  ^ives  off  24  7  p.  o,  (6  At.) 
water  at  20ir,  inul  dissolves  .'^p.irinrfly  in  watefj  imt  at  all  in  ulcoholj  and 
with  decomposition  iu  ocidti.  (Rieckher.) 

Dried  at  2(10^  Ripckher. 

2  MiiO  72  42  :Vi  4lOy 

CH-O*  9H  57ri.'i 

Cni=MB«0»  170  100  00 

Aiitimonic  oside  docs  not  dissolve  in  a  warn)  aqueous  solution  of  acid  fumarate  of 
potash.     (Ilict.-klicr.) 

FunianiU  <tf  Zine, — Ohtaincd  by  tiutiimtiug  the  hoilin^  nqneou* 
solution  of  the  arid  with  oxide  nr  carliutiatc  of  xiiie,  atid  cvitporating  the 
filtrate  to  the  cryelnlliziiig  point,  bhort,  tliick,  oblitjuu  four-aided  prisnifl, 
oolourlcsa,  with  a  viircoua  lustre;  kaviu{^  nii  a^triugent  and  aflerwardi 
ftwcctisli  metallic  tustu;  pcrnmucnt  in  the  nir,  hut  efflore^cinir  when 
hcateil;  tukiiijL'  fire  and  blackcniug  at  higher  tenijH.Taturea,  aud  ourninj 
away,  with  residue  of  xinc-oxide;  readily  eoluhlo  in  water;  insoluble  in 
alcohol.  (^Winckler.)  —  A  solution  of  acetate  of  xinc  iu  warm  nauoont 
fumaric  ncid,  left  to  evaporate  in  a  warm  place,  yields  Wincklers  air- 
pernmnt-nt,  four-sided  prisms,  which  irive  off  13  24  p.  c.  (6  At.)  water  at 
13U%  dissolve  in  water  and  in  weak  alcohol,  and  nro  precipitated  by 
ammonia;  but  if  iho  solutinn  be  left  to  evaporate  in  a  cooler  place, 
larger  efflorescent  crystals  are  obtaiued,  containing  2900  (8  At.)  wat«r. 
(Uieckhcr.) 

JOHedat  \'20\  Rriikhrr. 

2ZnO     80     ...     14-94  ill? 

C"HSO»   _ 98  Sa  W  55-53 

C«H»ZuHy  17B       .  100-00  100-00 

No  Ikuoarate  of  itnc  and  iKitasiium  appetirt  to  exist.  (Rieckher.) 

FumaraU  of  Ltad.  —  a,  Stxbanc, — 1.  Obtained  by  procipitatinr 
bftfeic  acetato  of  lead  with  fumaric  aaid  [with  neutral  futnarute  of  |M)tnsb  ij. 
—  2.  By  treuliu^  the  bmU  c  with  ammonia.  ThcsJilt  does  not  |Mirt  com- 
plctrly  with  itx  hyj^roM-opic  water  till  it  ie  he:ite<l  to  20U^,  and  bv&r«  » 
tempcraturo  of  2.'(0*'  without  deeompOMition.  (Rieckher.) 

b,  Tritxttic.  —  Ohtaincd  hy  preripitftting  basic  arclatc  of  IimmI  with 
acid  faniamtc  of  pota»h.     Tfao  white,  quickly  sinking  precipitate,  gtt'ca 
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off  all  its  water  at  330^  and  bears  a  temperatore  of  -230^  wlthont  decom- 
position. (Rieckher.) 

Salt  a,  dried  at  230».  Rieckher. 

6PbO 672     ....     87*27     867 

C8H«0«    98     ....     12-73 

4PbO,C*H»Pb«0«  770    .  .  10000 

Sali  b,  dried  at  230*^.  Bieckhcr. 

3PbO 336     ....     77-42     77*2 

Cm-Ofi    98     ....     22-38 

PbCCH^PlW*  434     ....  100-00 

c.  Neutral.  —  Malate  of  lead  is  converted  at  220*^  into  famnr^te 
(Rieckber.)  The  dilute  potash-salt  mixed  with  acetate  of  lead  acidulated 
irith  acetic  acid,  throws  down  a  white  crystalline  powder,  which  dis- 
solves on  boiling,  and  cr^^atallizes  after  a  while  on  cooling,  in  white 
shining  tufts  of  needles.  (Winckler.)  The  free  acid  behaves  in  a  similar 
manner  with  neutral  acetate  of  lead.  (Lassaigne,  Pelouze).  The  dried 
salt  does  not  decompose  at  200".  CRieckher.)  When  heated  over  a  flame, 
it  takes  fire  and  barns  away  with  a  glimmering  light,  leaving  a  mixture 
of  lead  and  a  small  quantity  of  protoxide.  fWinckler.)  The  needles, 
after  drying  in  the  air,  contain  16*28  p.  c.  (6  At.)  water  (Pelouze);  9-31 
p.  c.  (4  At.)  according  to  Rieckher.  The  salt  dissolves  readily  in  nitric 
acid,  with  se]taratiou  of  fnmaric  acid;  it  is  nearly  insoluble  in  cold  water 
and  in  strong  acetic  acid,  but  dissolves  with  tolerable  facility  in  boiling 
water,  separating  out  again  unchanged  on  cooling.  (Winckler.)  It  is 
insoluble  in  alcohol.  (Rieckher.) 

DnVrf  httwetn  140*  and  200°.  P^ouze.     Rieckher.        Winckler. 

2  PbO    224     .  .     69-57     69     ....     C9'41     72*7 

C"*i^  98     ....     30-43 

C«H»Pb»0»    ...     322     ....  10000 

The  ammoma-salt  does  not  precipitate /errotu  tulphate,  (Winckler.) 

Ferric  Fumarate.  —  Recently  precipitated  ferric  hydrate  does  not 
dissolve  in  aqueous  fnmaric  acid,  even  with  the  aid  of  neat.  (Rieckher) 
The  aqueous  acid  forms  a  brownish  yellow  precipitate  with  ferric  sul- 
phate. (Lassaigne.)  Fumarate  of  ammonia  or  soda  forms  with  sesqui- 
chloride  of  iron  a  pale  brown-red  precipitate  insoluble  in  excess  of  the 
ammonia-salt  (whereby  it  is  distinguished  from  the  precipitate  formed  by 
snccinic  acid.)  (Winckler.)  The  precipitate  is  chamois-coloured  like 
ferric  succinate.  (Pelouze.)  Mere  traces  of  ferric  oxide  remain  unpre- 
cipitated;  the  precipitate  is  cinnamon-coloured,  very  bulky,  and  difficult 
to  wash;  soluble  in  acids  but  not  in  ammonia;  and  whether  precipitated 
from  cold  or  from  hot  solutions,  contains  after  drying  at  200\  44*08  p.  c. 
ferric  oxide,  whence  its  formula  is  FeW,  C^H'O*.  (Rieckher.) 

Fumaraie  of  Cobalt.  —  The  red  mixture  of  fumarate  and  acetate  of 
cobalt  does  not  yield  crystals  by  evaporation,  but  when  mixed  with 
alcohol  after  concentration,  deposits  a  rose-coloured  pulverulent  pre- 
cipitate, which,  after  washing  with  alcohol  and  drying  in  the  air,  gives  off 
15-79  p.  0.  (nearly  4  At.)  water  at  100",  and  2384  p.  c.  (6  At.)  in  all  at 
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200**;  it  diBaoIveB  oaaily  in  water  or  ammonia,  spariugly  in  weak 
niiecklicr.) 

J}rt«d  at  200'.  RiMlttier 

2  CoO M«.t,*.     75     ...    43-35    4317 

C»H«0»  ..._ „.    08      ...    56-65 


C^H^roSO" 17a 


100*00 


ik  alcoLoU  ^H 


Fumarate  of  Nickel,  —  Obtained  like  the  cobalt-KiIt.  Pale  green 
powder,  wliich,  after  dryin^gj  in  tlio  air,  pives  oflf  26*49  p.  c.  (ratlior  more 
tiiau  6  At.)  water.  30-fil  p.  c  {8  At.)  in  all  at  '^Ot ",  and  at  230\  suffers 
a  total  loss  of  30*22  p.  c.  with  colouring  and  pnrtiiil  decomposition.  It 
dissolves  in  water,  weak  alcohol,  aud  animuDia.  (Rieckhcr.) 


2NiO 

7)rifd0t2OQ\ 
75     ,. 
98      . 

.      43-35 
&6fi5 

Ricckher. 
42-92 

C'H=fM'OV 

173     . 

100-00 

Cttpric  Fumni'fitf..  —  Fumarate  of  potash  added  to  cupric  sulphate 
throws  down  a  pale  hlue  crystalline  powder  soliihle  in  hydrochloric  or 
nitric  acid.  in^oKiMo  in  water  'Jtid  alrohol.  f  W'inckler.)  Aqm-oup  cuprio 
acciate  heated  wiili  fuinario  .leid  till  the  latter  dissolvoB.  deposiie  a  hlue- 
green  crystJilliiio  powder.  TIiLi  *ili,  afior  drying  in  the  air,  j^ives  off 
17  67  p.  c.  (raiher  more  than  4  At.)  water  ut  lOO^  aud  23  61  «(  At.)  ia 
all  at  200';  at  *^30',  it  Huircni  a  total  loss  of  48  or  -lO  per  ccut.»  aa^umin^ 
at  the  same  tinu'  a  hrown  colour  and  heing  partially  decoiiipoitcd.  It 
dissolves  readily  in  nitric  arid  witli  ecparuion  of  the  acid;  «luwty  ia 
water  and  ulcoLol;  and  is  ineolublo  in  boiling  fumaric  acid.  (Ricckber.) 


Dficd  at  2iii}\ 
2CoO«                           .    .     HO 
C»HK>»  98    . 

..     44-94 
.      5506 

Ricckber. 
4  1*49 

CnTCu»0"                         178     , 

Drieti  at  100". 
2CuO                                    BO 

CH'O* 116     . 

10000 

40-82 
..     69-18 

Rirckhcr. 
40*42 

C*U*C(^0>-f^2As              100     . 

.    lOOOO 

Cuprofnmarate  of  Ammonia.  —  The  dark  hloo  solution  of  ctiprie 
funiatate  in  iimiuonia  yii'ldu  by  evaporation,  &uulI1,  dark  blue,  sliiniog 
ocioliedronfl.  (Wincklcr )  When  a  layer  of  alc^hcd  is  poured  upon  tho 
flhr.vo  solution,  the  salt  eej^ratcs  in  delicate  blue,  silky  ueedl«t. 
tUiwkhcr) 

3ferat4VU9  Pnmnrate.  —  An  aqncous  Rolution  of  meronrous  nitrate 
forms  with  fumnrio  acid  or  nikiiline  fuuiaratca,  a  wliitn  oryst«lline  pr^ 
cntitute  which  suffers  no  perceptible  loss  and  no  cliango  of  colour  at  100\ 
(^Kieckher. ) 

Air-dritd.  Rirrkher. 

2«K*0  416  8003       .  HI  U 

t»mO*    08  1907 


C»irMfH)»   514 
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Mercuric  Famarate,  —  The  ammonia-salt  addled  to  a  eolation  of  cor- 
rofiire  sublimate,  throws  down  a  white  powder  (Winckler);  it  does  not 
form  any  precipitate.  (H.  Kose,  Pogg.  7,  87.)  The  potash-salt  throws 
down,  from  the  solation,  a  mixture  of  yellow  needles  and  a  white  crystal- 
line salt.  Free  fnmario  acid  frWea  no  precipitate,  either  with  corrosive 
sublimate  or  with  mercuric  nitrate;  it  does  not  dissolve  mercuric  oxide 
eren  with  the  aid  of  heat.  (Rieckher.) 

Fumarate  of  Silver.  —  Free  fumaric  acid  added  to  nitrate  of  silver 
throws  down  a  fine  white  powder.  (Lassaigne.)  The  acid,  even  when 
dissolved  in  200,000  pts.  of  water,  still  precipitates  silver-solution;  and. 
alkaline  fumarates  precipitate  it  even  at  higher  degrees  of  dilution;  so 
completely  indeed  that  the  filtrate  shows  no  turliidity  on  the  addition  of 
hydrochloric  acid.  (Pelouze.)  The  poirder,  after  being  washed  and  dried 
in  the  dark,  is  white,  tolerably  heavy,  nearly  tasteless,  and  adheres  to  the 
fingers.  (Winckler.)  It  turns  brown  when  hcuted,  afterwards  decom- 
poses with  slij^ht  detonation  and  sparkling,  and  leaves  a  bulky,  velvet- 
black  mass,  which  leaves  metallic  silver  when  burnt.  (Winckler.)  When 
heated,  it  deflagrates  like  gunpowder.  (Oem:ir(jay,  lUeckber.)  It  dis- 
solves readily  in  nitric  acid,  with  libei-ation  of  fumiric  acid.  (Winckler.) 
It  is  insoinble  in  water  (Winckler,  Pelouze),  and  is  not  decomposed 
by  continued  boiling  therewith.  (Rieckher.)  It  dissolves  readily  in 
ammonia,  and  when  the  ammonia  evaporates,  yields  delicxte  shining 
prisms,  which  give  off  potash  when  treated  with  ammonia.  (Winckler.) 

Dried  at  100'*.  Demar^iy.  Liebig.         Scliedler.     Winclcler. 

2  AgO    ....     232     ....     70-30  6910     6989     ........     70     72-81 

8C 48     ....     14-55  14-04 

2  H    2     ...       0-60  0-69 

6  0    48     ....     14-55  )r)-57 

(?H»Ag«0»    330     ....  10000    10000 

Fumaric  acid  dissolves  readily  in  82  per  cent.  Alcohol  (Winckler);  it 
dissolves  in  21  pts.  of  cold  alcohol  of  76  per  cent.  (Probst.) 
It  dissolves  readily  in  JSt/ier,  (Winckler  &  others.) 


Conjugated  Compound  of  Fumaric  Acid. 

Fumaric  Ether.    C>»H«0*=2C*H''0,  CH^O*. 

HoR  Haoen  (1841).    Ann  Fharm.  38,  274. 

Formation  and  Preparation.  A  solution  of  fumaric  or  of  malic  acid 
in  absolute  alcohol  is  saturated  with  hydrochloric  acid  ^«;  the  mixture 
distilled;  and  the  fumaric  ether,  which  passes  over  after  the  hydrochloric 
ether,  and  when  the  heat  has  risen  considerably,  collected  in  a  separate 
receiver  and  dried  over  chloride  of  calcium. 

Properties,  Oily  liquid,  heavier  than  water  and  having  a  pleasant 
fruity  odour. 


CAUTCIIENE  :   OXYGEN-NUCLEUS   CH-O*.  ^^^^^f 

16  C...    „„ ™,„ 9fi  55S!     55-80  ^M 

12  H    12  6-98     6S7  M 

8  0 C4     .        37-21  37-25  H 

c^H^Qfi irj        10000  100-00  ^^^M 

DecomposUioM.     1,  TLo   ether  heated  with   potash-ley,    is  rcsof^^^^ 
into  fanmrate  of  potash  ami  .ilcohol.  —  2.  Trenled  with  a*jueoud  ammonia 
it  Jeposita  after  some  time,  crystals  of  fiimaramitic: 

C»«H  -O"  +  2NH5  -=  CXni'O*  +  2CMIW. 

It  is  sliffhtly  solahlc  in  water.  (Hngen.) 


B.     Oxyi/nhiitKhM,     C*H-0', 

Fumaric  Anhydride.    CH»o*=c»H»0«,0«. 

PBtoczE.    (1834.)      Ann,    Chim.    Phy$.    t^Q,   72;    al:)o   Ann.   Pharnu 
11,263. 

jSmkydroM*  Plrmaric  Aeid:  AuMffiiromi  Maine  Arid, 

Prodaccd,  with  formation  of  water,  wlieu  raaleic  or  fumaric  aciJ 

Cryslallizoil  maluic  acid  i-*  rai>itlly  (listillcd,  with  chance  of  rt«coi%'eri 
till  nothing  hut  crystallized  fiimurir  arid  remains  hchiud;  and  thi*  lai 
dicilillato  (the  tir>t   betnu  watory)  is  repeatedly  rectified   in    the  sau 
manner,   the  6rt;t  watery  portion  of  the  diatilUto  being  each  time 
ftflide^  till  ^1>°  1^^  di.stiliate  passes  over  completely,  wilhont  first  jieldii 
w&t«ri  and  without  leaving  a  rc«idno  of  fumaric  acid. 

The  anhydride  melts  at  57°  and  boils  at  170". 

Pelonte. 

8C - 4B  t90H  4S-?3 

8  H - 2  204  213 

fiO „ 48  4t*-9H  AOti 

CH'O" 98     .,..10000     1(K)00 

The  anhydride  filighUy  heated  above  its  boiling  point,  decomi 
turning  brown  and  jurivinif  niV  j^as.     ( I'Houzc). 

JVIouze  rctcnril*  this  body  a*  tbc  iO'CuHcil  anh^drtitiB  malric  iricl  «C'H(V.      Bol 
fimaric  •dJ  i»  fornir<l  in  iL*  |>rc|>«ratuni,  it  miijr  jiisl  as  well  be  auhydrous  fumarir  ucii 
4,  9,,  fomaric  anb*<lnJi*.  o  vipv  wiucb  is  tupportcsl  by  the  f«i.'t  tbat  no  otlicr  maniib«« 
add  Jidda  an  anhjdroni  urid  or  Qahydridc*     Tbe  queiliaa  mifbt  be  doddcd  bjr  aicci 
tatninK  whrther  tbia    bodj  wbcn  trtatad  witb  aqacona  alkali  yidda  m  naleatie  or 
fkiroarate.  (Om.) 

*  This  vat  wtittcn  before  Citrbanlt'a  diacorery  of  tb«  anhydroas  monobasic  aoult. 
[W.J 
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b.    Amidogen-nuclei, 
a,    A  mido^en-nucleus.     C^AdH^ 

Sulphosinapic  Acid.    C«NH^S*=C"AaH»,S*. 

Will.  (1844.)    Ann.  Fharm,  52,  30.  —  Further:  Ann.  Pkarm,  92,  59. 
Formation,    By  decomposing  oil  of  mustard  with  alcoholic  potash. 

Preparation*  Oil  of  mustard  is  slowly  dropt  iuto  a  coacentrated 
Bolution  of  hydrate  of  potash  in  absolute  alcohol,  care  being  taken  that 
the  liquid  does  not  get  too  hot;  the  brown-red  liquid  decanted,  after 
several  hours,  from  the  crystallized  carbonate  of  potash;  diluted  with 
water;  separated  by  a  wet  filter  from  the  oil  which  has  sunk  to  the 
bottom,  and  the  pale  yellow  filtrate  evaporated  nearly  to  a  syrup:  this 
when  set  aside,  deposits  shining  crystals  of  the  potassium-salt.  —  If 
the  evaporation  be  carried  too  far,  a  thick  brown-red  oil  rises  to  the 
surface  of  the  liquid;  and  when  this  oil  is  dissolved  in  water,  a  yellow 
powder  separates,  which  coheres  in  lumps.  The  liquid  decanted  from 
the  carbonate  of  potash  may  likewise  be  evaporated  in  vacuo  without 
addition  of  water,  till,  in  the  course  of  a  few  days,  it  solidifies  to  a 
radiated  mass,  which  may  be  freed  from  the  oil  by  ether,  then  dissolved 
in  absolute  alcohol,  and  filtered  from  the  carbonate  of  potash.  The 
alcoholic  filtrate  contains  the  potassinm-salt,  together  with  free  potash.  — 
The  potassium-salt  cannot  be  obtained  in  a  state  of  perfect  purity. 

When  the  solution  of  the  potassium-salt  diluted  with  a  moderate 
quantity  of  water  is  neutralized  with  acetic  acid,  a  yellowish  turbidity 
18  produced,  arising  from  separated  sulphur.  The  liquid  filtered  there- 
from, which  is  inodorous,  even  when  heated,  forms  with  acetate  of  lead- 
a  lemon-yellow  precipitate,  which  soon  becomes  yellowish-red  and  after- 
wards black,  the  odour  of  oil  of  mustard  being  then  evolved  with  conti- 
nually greater  intensity.  The  green  precipitate  obtained  with  coppor- 
salts  likewise  turns  brown  and  afterwards  black,  and  still  more  quickly, 
the  precipitate  obtained  with  nitrate  of  silver,  the  odour  of  oil  of  mustard 
being  perceptible  in  each  case.  These  three  precipitates  decompose 
even  when  they  are  immediately  thrown  on  a  filter  aud  washed  with 
cold  water. 

To  obtain  the  le<id  taU  undecomposed,  the  liquid  filtered  from  the  oil, 
after  dilution  with  water  (vid.  sup.)  is  diluted  with  200  times  its  bulk  of 
'Water,  neutralized  with  acetic  acid,  which  at  this  degree  of  dilution 
produces  no  turbidity,  and  precipitated  by  acetate  of  lead. 

The  finely  divided  precipitate  aggregates  on  agitation  in  lemon-yellow 
curdy  flakes,  which,  after  the  greater  portion  of  the  liquid  has  been 
decanted,  must  be  quickly  thrown  on  the  fiUor,  washed  with  cold  water 
(till  the  wash-water  is  no  longer  acid),  pressed  between  a  large  quantity 
of  pAper,  and  dried  as  quickly  as  possible  in  vacuo  over  oil  of  vitriol. 
Boring  these  processes,  however,  a  certain  amount  of  decomposition 
always  takes  place,  from  formation  of  oil  of  mustard  and  sulphide  of 
lead,  the  latter  causing  a  yellowish  grey  or  even  black  colouring.  At 
100'',  this  decomposition  takes  place  completely,  colourless  drops  of  oil  of 
moatard  distilling  over,  while  sulphide  of  lead,  mixed  with  sulphur, 

TOL.  X.  D 
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CADTCHENE:  AMIDOGEN-NUCLEUS  CAdH*. 


reniaina,  without  any  erolution  of  wator  or  carbonic  aoul.  [Bat  » 
r«tt«d  hydrogen  might  beevolred,  according  to  iheequaciun  :  C*NH*PbS*«C*NH*S'-f 
PbS+HS;  u  DO  means  wtrci  adopted  to  prevrnt  accrsi  of  air,  this  mlphorelttd 
hydrngen  may  have  been  parti&Ily  decomposed,  iiuutimeh  as  Will  foand  tbe  anlphide 
of  lead  mixed  with  sulphur.] — With  snlphuric  acid,  the  lead-aalt  giv€«  off 
abundance  of  flulphurettod  hydrogen,  without  the  sliglitest  odour  of  oil 
of  luubtiird.  —  The  potassium-salt,  when  liealed.  likewise  yields  oil  of 
mustard  and  a  brown  liver,  and  M-ith  sulphuric  acid,  a  largo  quantity 
of  Bulpburettod  hydrogen,  but  no  sulphur. 


WiU. 

8C  

.       48 

2034     . 

-.     lii-72 

N 

14 

5-93     .... 

5  01 

6H  . 

6 

2-M     .... 

266 

Fb 

„ 104     . 

.     44-07     .... 

4520 

4  8    „ 

C4     . 

..     2712    .  . 

...     26*73 

C«NH"PbS«  - 

236    . 

..  lOO'OO     .... 

....     99-32 

*R.  WiU  regordf  salphotinapic  sdd  a*  a  comiwund  of  sulphncyinide  of  «Uy1  (CIJ 
with  sulphmrlled  hydrogen:  C*Nll'S<-C»H*,aNS»+2HS«^^,|  S=+ |{|  S^.  C 
hftfdt  regardfl  it  as  kulphooorbainic  acid  in  which  1  At.  H  is  rrplacrd  by  allyl. 

AllyUulpborarbamii;  ^d- 


Salpbnr«rhaiTitc  ttcid. 
NH=(CS)-.  S) 


The  sulphosinapatofi  may  also  be  readily  obtained  by  mixinc  oil 
mustard  \\ilh  iho  alcub^ilic  solutions  of  the  colroi^ponding  uydrosaTphatl 
In  (hid  manner  the  whole  of  the  oil  of  mustard  may  be  conyerted  inf 

sulpbotiiuapic  acid. 


H 


SulphofinapaU  q/  Ammonivpi.  —  Wbon  oil  of  mustard  h  dropt  iti 
acoluurletiti,  i-aturated  eolution  of  hydroHuIphnte  of  ammonium.  NH*S, 
the    odour   of  the   latter   immedintdy  disappenra,  the  liquid   bocom 
strongly  heated  and  solidifying  in  a  lew  minutes  to  a  magma  of  ool 

lam  lamiuo)  of  the  culpUo^iuapale. 


Cit/^Uifh'ud. 


WUJ. 


RC. 

.  .     48     . 
-..     18    . 

...     88    . 

..  6a-«o  .... 

..      6-86    .... 
.     18-67    .... 

.     42  67     .... 

...    SI  70     . 
....       6-»fl     . 
....     K-40 
....     4303     .. 

31-36 

10  11 
2  N.. 



6-77 

48  „ 

—. «« 

....    64    . 

..     43  30 

C^H* 

(NH<)S« 

.      ISO     . 

.  100-00     .. 

9903 

ipotsti 


This  salt  kas  but  little  «labtUty,  decompoalng  by  keepiog. 

Sulphoiinafiate  of  J\itaMium,  —  Au  alroholic   or   evcu   i 
Molation  nf  hydrosulphate  of  poto^flium,  to  which  niustnrd-oil  if 
long  aa  tbo  odour  of  the  latter  is  dottroycdy  yialda  by  slow  ara] 
in  vacuo  —  pn>vided  the  t|uaulitv  of  maioriai  be  not  Ceo  small -^^ 
ribombio  tables  eft^^o  an   inch   in   diain«i«r;   by  quicker  erapon 
MiiU  shapsd  crystals  are  formed.     Thow  crystals  are  traMpareat 
caloorleM  so  ioug  ad  ibry  remain  in  the*  liquid ^  but  when  cxpoeeJ 
IIm  air,  ikny  b«>e<ime  opaque  and  yellow,   lortuig  their  fonn  and 
partially  iD*>iiluble  in   waliT,  which  thi'ii  loiivcn  a  vit*cid  tulphtir-eoloai 
rcwiduiT.   -   Thp  aqueouH  w»lution   of  the  rcrciitly  prepared  salt 
I         I  ^i|i|,m{  ^riving  ofl*  thf"  od<  ur  of  mut>larif-<iil;  but  on  mixi 
eolutivu  with  nitrate  of  ttilver,  sulphide  of  silver  U  pcvcij 


SUtPHOSINAPIC  ACID,  35 

and  the  odour  of  mnstard-oil  becomes  immediately  perceptible;  the  dried 
coiDpoond  likewise  gires  off  mastard-oll  wben  heated. 


Cruatailized. 

8C Z 

6  H 

..     48-0     . 
60     . 
..     140     . 
..     640     . 
..     39-2     . 

...     2804 
...       3-50 
...      848 
...     37-38     ..« 
..     22-90     .... 

WiU. 

N.,.,. ,,, 

4  S 

....    38*09 

K 

22*50 

C?NH«KS* 

..  171*2     . 

...  lOO'OO 

8tiipho9inapaU  of  iSWtttin.--0btain8d  by  roiling  ft  wmi  jrfopbpBo 
eolation  of  hjdrosalphate  of  sodiom  with  mostard-oil  as  loQg  ttfi  the 
odonr  of  the  latter  is  destroyed.  Separates  in  naoreons  ]amins»,  wbjoh 
are  nnctaous  to  the  touch,  and  when  heated^  first  melt,  and  then  give  off 
abundftnoe  of  mostard-oil.  Tbe  salt  contaioB  6  At.  Winter  o(  cvfatal- 
lixation.    It  cannot  be  kept  without  depomposing. 


CrjfiUOiiMed. 
8  C    48*0    . 

...    22-96    .... 
...      5-74     .... 
...       6-69 
..    30-60 
..    22-96 
...     1105     .... 

WUl. 
....    23'70 

12  H  12-0     . 

....      6-88 

N   14-0     ., 

4  9    « 64-0    ., 

6  O 48-0 

Ka  231     . 

....     11'20 

C8NH»N»S*  +  6Aq 2091     .. 

..  10000 

^  Stiipko9HU$paUt  of  Barium.  —  1.  Obtained  by  heating  oil  of  mustard 
with  a  Bolnttop  of  sulphide  of  barium  supersaturated  with  sulphqreti^ 
hydrogen  and  mixed  with  a  little  alcohol  —  2.  By  diffusing  hydrate  of 
baryta  and  oil  of  mustard  in  water,  adding  alcohol,  and  passing  sulphu- 
retted hydfogen  through  the  liquid.  —  3.  It  is  likewise  deposited  from 
the  mother-liauor  of  the  alcoholio  solution  of  the  compound  of  mustard- 
oil  with  sulphide  of  barium  (p.  49).  —  Forms  crystalline  laminsa  like 
the  floda-salt,  and  very  easily  soluble. 

;  OrytiaUued.  WUl. 

8  C  48-0  ....  20-20  l9-?0 

)0  H 10-0  ....  4-23  4-$0 

N 14-0  ....  5-95 

4S  640  ....  27-05  26'W 

4  O 32-0  ....  13-67 

Ba- 68-6  ....  2900  30'44    -.    gO'i 

C*NH%S*  +  4Aq.      236*6     ....  100*00 

a,  Ttep9nd  bj  method  (9);  b,  by  metitod  (1). 

JSmiphodnapate  of  Calcium.  —  When  milk  of  lime  is  mixed  witb 
maetara-oil,  a  little  sdcohol  added  to  dissolve  the  latter,  and  sulphuretted 
hydirogea  in  excess  passed  through  the  liquid,  the  odour  of  the  mustard- 
oil  difoppears  altogether,  and  a  clear  solution  is  obtained;  which,  afti8r 
eTapetrntioB  in  the  water-bath,  leaves  the  calcium-compound  in  the  form 
of  »  dightly  yellow,  transparent  jelly.  When  eompletelv  dried,  it  is 
dteompoeedy  with  abundant  evolution  of  mustard-oil.  (Will.)  V. 
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CAUTCllENE:   AMIDOGEK-NUCLEUS   C^AdllCi^. 


p,    Amidogen-nucUus,    C*AdHCl*. 

Chlorazosuccic  Acid.    C*NH'Cl*o«=C«AaHClSO* 


Malaqcti  (1846.)    N.Ann.  Chim,  Fht/i.  10,  72;  abstr.  J.  pr.  Ckm. 

37,  435. 
Geruarut.     iV.  J.  Pharm.  14,  235  and  291. 

Fonnntxoji.  By  tbo  action  of  ilry  animoninrnl  f^as  on  percliloroBoc- 
ciiiicetber.  The  jtckIiicUj  of  the  rciiotion  arc  i-lilorocarbctluirnMu,  clilo* 
nizosuccato  of  ammonia,  and  f-al-ammoniuc.  For  tbia  dcotimposithm, 
Malagiili,  who  regimis  cldorocarbctbaiiiide  (ix,  228)  as  C'N^H'Ci'O', 
gives  tbo  following  equation: 

C"Ha»0"«  +  8NH»  -  C^NMIHTI'O*  +  NH\C;"NHCP.0^3H0  +  3NH*CI. 


Chloro.succiuic 
Etber. 


TciT-li^clratftl  chloiasusnccate 
of  ammouio. 


If,  on  the  other  band,  wo  represent  chlorazosuccic  ncid  by  Gcrbardt's 
formula,  C*NH'C1*0',  and  ro^ard  chlorocarbothamide,  acconlinjr  to 
Gcrhardt'a  raoat  rcceut  cxperimenie,  as  chloracclaniide  =C*NH-CTO', 
the  equation  will  be: 

C»''l!Cl'H)i»  +  7NU»  «  2C*NnKU»0UNH^C^^lTO^O•  <   3NU*a. 

Clilonuosucntc  of 
ftmmooia. 

Frqynration.     Aminoiiiacal  ga5  is   passed  over  pulverized  pcrclil^- 
locinic  ether  cooiaiued  iu  a  tubulated  retort.  a8  long  aa  tbo  gas  is 
^ftbtorbed  and  heat  evolved;  tlic  ma&s  tbtMi  pulverised;  aituiiuniac4il  jfu 
OAin  passed  over  it;  the  operatiou  repoatod  a>)  lun;^  n^i  any  ubsurptiua 
lakes  place;  the  moBS  treated  with  pun*  ether;  the  solution  of  chlorazo- 
•nocatu   of  ammonia   and   chlorocarbothamitle   (ebloracotnmido)    filtrrri' 
from  sal-amnioninc  and  a  trace  of  paracyanogeii ;  tbo  liquid  cvajKiratcdj 
the  re«^idue  treated  with  n  t^mall  quanLity  of  water;  tbo  liquitl  n.s\\^ 
filti«red;  the  chlurnearlictbamido  (chlurucrUtmide)  rcnminlu;^'  on  the  filter. 
repeatedly  wavhod  with  a  ^mall  quantity  of  water,  till  the  water  which^ 
runs  away  \n  no  longer  bitter;  and  the  brown  filtrate  mixed  with  bydi 
chloric  arid,  whereby  the  chlonuosuccic  acid  i?  precipiuitud  iu  the  form' 
of  a  brown  oil  which  houu  (tolidirieH  in  a  crystalline  mass.     The  brow 
arid    is   freed   fr<.>u)    the   brown   matter   (piiracyauugou  1)   by   repenti 
solution  in  nmmonia  and  jirecipitatiun  by  hydrocbluric  uoid.  after  wbici 
iter-       "  iu   a  state  of  pnrity  by  Aponuineous  evapontit-n   from  il 

nicni  iujh.  (Mahignti.)     ('Mrrhar-ii  procipitalca  ibo  acid  fiom  ll 

koluiiuu  ci  lU  aiuiucuiacai  salt  by  nitric  acid,  uud  waehc«  it  with  col 
water. 


Pti>pefiu$*     Puur-sidcd  prUtns  ftcuminatod    with   pyramids,     Mcll 
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ander  water  at  83°  to  85°,  and  per  se  at  200',  bat  begins  lo  sublimo  at 
125°,  and  to  show  colour  at  150".     Tastes  extremely  bitter. 

Calculation,  according  to  Gerhardt. 


8C  

48-0 

20*12 

N  

3  H 

11-0     .... 

3*0 

5-86 
1'2G 

4  CI 

141-6 

5y»35 

4  O  

32  0 

13-41 

C^NH^CHCH 

CakvlaHon,  ac 
6  C 

238-6     ... 

cording  to  Malaguti. 
36*0            2078 

.  100-00 

MalagQti. 
20*59 

N 

H 

3  CI 

14-0     ..,.       8-08 

1-0     ...       0-58 

lOC-2             61*32 

7-98 

0-77 

61*03 

2  O 

100     ...       9*24 

.. .    .       9*63 

C«NHCl>02 

173-2     ,,..  100-00 

100*00 

[Mabguii's  formula  \i  improbable  on  account  of  tbe  uneven  number  of  the  atoma 
and  Che  mode  of  formation  of  the  add  ;  Gerhardt's  requires  much  less  N  and  mach  more 
H  and  O  than  are  given  by  experiment, — a  result  which  Grerhardl  attributes  to  a  partial 
decomposition  by  drying  before  the  analysis.     A  repetition  of  the  analysis  is  desirable.] 

The  actd  is  insolnble,  or  nearly  so,  in  water. 

It  efferresces  with  carbonates. 

Its  solution  in  aqueous  Ammonia  evaporated  in  vacuo  yields  the 
ammonia-salt,  half  in  crystals,  half  as  a  syrup.  This  salt,  when  heated 
to  100°,  gives  off  carbonic  acid  (and  as  Malaguti  supposes,  but  has  not 
proved,  also  carbonic  oxide),  ana  is  converted  into  a  mixture  of  ohloro- 
succilamide  (tx,  272)  and  sal-ammoniac,  which  may  be  separated  by 
ether.  (Malaguti.)    Equation  according  to  Malaguti : 

NH«,C«NHC1K)»,2H0  -  C^NH«C1«0  +  CO^  +  CO  +  NH*C1. 

Bat,  according  to  Gerhardt's  more  probable  assumption,  chlorosuccilamide 
=C*NH*C1H)*,  i. «,,  the  aoetamide  of  the  propylene-series,  and  hence  the 
equation  is : 

NH»,C»NC1»C1*0*  +  2HO  «  C«NH<C1»0»  +  NH<  +  2C0-. 

The  concentrated  solution  of  the  ammonia-salt  forms  with  lime-soKs, 
a  white  precipitate,  consisting  of  fine  needles;  with  copper-saUSf  a  lilac; 
and  with  mercury  and  silver-saUs,  a  white  amorphous  precipitate. 
(Malaguti).  It  does  not  precipitate  chloride  of  barium,  sulphate  of 
ma^esia,  sulphate  of  zinc,  or  snlphate  of  manganese.     (Malaguti.) 

The  »i/tw  precipitate,  which  is  at  first  amorphous,  becomes  crystal- 
line in  a  few  seconds.  Washed  with  cold  water  and  dried  at  100°,  it 
leaves,  when  ignited,  40*23  p.  o.  chloride  of  silver,  consequently  contains 
30-3  p.  c.  silver.  (Malaguti.)  The  formula  C«NH*AgCl*0*  requires 
31*25  p.  0.  silver,  but  Malaguti's  formula  C*NAgCl'0%  370  p.  c. 
(Gerhardt) 

The  acid  dissolves  very  readily  in  alcohol  and  et^ter.     (Malaguti.) 


CAUTCHTOB:  AMTDOOTO- 


:rS  C»Ad»H»0». 


7.    Amido^en-nxvdeui,    C■Ad*H■0^ 

Fumaramide.    C"N'H*O«=C«Ad'H=O»,0'. 

Rob,  Haoen.  (1841.)    jlnw.  PA<i>w.  38,  275. 

Fumaric  other,  mixed  with  auueous  amuiouia,  and  act  aaide  fur  some 
time  Id  a  cold  placoj  depoeits  white  scales  of  furoaramido. 


8C 

«.    48 

S8 

6 

n 

..«     42*11     ... 
....     S4-S6     ... 

....       5  26     . 
. ...     28  07 

42-37 

2N 

6  8 

4  0 

24-53 

a'33 

27-77 

C»NTI«0« „.. 

114 

....  100-00 

...  100-00 

Fumaramide  yields  bj  dry  disttllation,  ammonia,  a  crystaHine  suIh] 
linittto,  and  a  carbonacpoua  residue.  Heated  with  aqueous  alkalis,  it^ 
gives  off  ammonia,  and  when  heated  for  some  time  with  water,  it  ll 
MOVMrted  into  fumarate  of  ammonia : 


C«N»HK)*  +  4H0  -  2NH*,C*H«0».  I 

II   is   insoluble   in  cold  water,  but  dissolves  in  boiling   water  and 
separates  out  utichanged  ua  oooliug.     It  Is  iasoluUe  in  alcohol,  (Hagea.) 


T  Fumttramifffi  with  Mercuric  OxicU.  —  Red  oxide  of  mercory  boiloA 
fin  water  with  fumaramide  is  ntpidly  decolorixed,  and  yields  a  whit«  pul- 
Tcrulent  compound,  wlik-h  must  bo  carefully  w:ijjbed  with  boiling  watoV 
and  dried  at  100\  It  is  decomposed  by  hydrochloric  acid  and  aol 
phuretted  hydrogen.  (Dessaignes,  J^.  Ann.  Chim.  /'Ay*.  34,  143;  Ann, 
Fharm.  82,  233.) 


i 


Dried  at  100». 
2HgO  

CN'H'O* 


216 
lU 


fiV45 
34-55 


64*58     ...     64-99 


CJ4*HK)«,2IIfO        230 


10000 


If  Fumarimide.    C"NH»o*? 

PBBBArorrss.     Compi.  rend.  30,  324;  If.  J.  Pharm.  17,  849; 

1930,  414. 
J,  WoLPF.      Ann,  Pharm.75,  293. 

Porm«d  by  the  action  of  hnat  on  bimalate  of  ammonia.     Wbon 
ntt  iibeatofl  in  nn  uit-bathtolflO*'— 200",  it  melts, swells  up»  gives  off  watM^ 
eontaiiiiog  n  very  small  quantity  of  ammonia,  and  leaves  a  reddisli,  trai 
parvnt,  somewhat  rcsinotts  maas,  very  sparingly  solnblo  in  water  eren 
•  boiling  lioat.     Tlii^  ntsidue,  after  being  wu-^hed  with  hot  water,  (orm$\ 
■n  amurphoujt  powder,  having  a  pate  brick-red  c<dour  and  earthy 
IVben  dried  at  100',  it  exhibits  the  composition  of  fumarimide  +  1  At. 
water.  (Deesaignea.) —  When  (he  residue  obtained  as  above  is  e: 


8INAP0LINE.  39 

witb  boiling  Water,  tlie  ira«fa-water  yields  on  cooling  a  fine  white  powder, 
which  remains  anspended  in  the  liquid,  but  is  immediately  precipitated 
by  acids.  This  suostance,  after  beinn:  several  times  dissolred  in  water 
and  reprecipitated,  exhibits  nearly  the  composition  of  anhydrous  fuma- 
limide.  (Wolff.)  —  As  a  small  qoantity  of  ammonia  is  always  eTolved  In  the  dry 
dlitillatlon  of  the  bimalate,  a  corresponding  quantity  of  malic  acid  must  be  set  free ; 
eonaequentlr  *  certain  qoantity  of  maleic  and  famaric  acids  most  be  fanned  together 
with  the  famarimide,  and  the  soluble  parts  of  the.  residue  contains  malic  acid,  both 
■ctiTe  and  inu^re.  If  the  bimalate  be  moistened  with  ammonia,  before  heating  it  to 
200*,  the  residue  yields  scarcely  anything  to  water.  (Pa8teQr»  Ann,  Pharm,  82,  231. 


Anhydrous, 

8C 48     ... 

N 14    ... 

3  H            3    ... 

49-5     . 

14-4     . 

3-1     . 

330     . 

WoMF. 

50-1 

12*2 

...    .         4*1 

4d 32     ... 

33-6 

C»N»HO* 97     .. 

SydraJted,  dried  eU  100^ 

8JC 48     ... 

N 14     ... 

4  H 4     ... 

..     100-0     . 

.     45-29     . 
.     13-20     . 
.       3-77     . 
.     37-74     . 

100-0 

Dessaignes, 

45-57 

13-22 

3*87 

6  0 40     ... 

37*34 

C«N»HO*  +  Aq 106     ... 

.  100-00     . 

10000 

Wolff  snppona  that  the  nibstance  which  he  analysed  was  contaminated  with 
■spartic  add. 

Hie  compoiitkm  of  fomarimide  is  that  of  (unknown)  fumaramic  acid  minus  water: 

C»NH«0«-2H0  «  C»NH»0< 

Famarimide  is  a  very  stable  substance.  It  dissolves  in  hot  concen- 
trated acids,  whence  it  is  precipitated  by  water,  without  alteration,  even 
after  boiling  for  some  seconds.  But  if  heated  for  5  or  6  hours  with 
hydrochloric  or  nitric  acid,  and  then  evaporated  to  djiyness,  it  yields  a 
crystalline  residue  containing  a  combination  of  hydrochloric  or  nitric 
acid  with  inactive  aspartic  acid  (Dessaignes,  Wolff) : 

C^NKaO*  +  4H0  =  C»NH"Os 

FuLarimide.  Aspartic  add. 

Bimaleate  and  bifumaiate  of  ammonia  3rield  by  dry  distillation,  a 
mbBtaaoe  dosely  resembling  famarimide  in  most  of  its  reactions,  but  not 
Mentiohl  Wi^  it.  (Deeeaignes.)  Y 


Sinapoline. 
C"N*EP«0*  =  C»N'H»«0»,H*  =  C«H*,C«Ad«HH)«,H> 

Ed.  Simon.     (1840).    Ann.  Pharm,  33,  258;  Po^ff.  50,  877. 
Will.    Ann  Pharm.  52,  25. 

Pannaiion.     In  the  decomposition  of  mustard-oil  by  hydrated  oxide 
of  leftd  or  aqneoos  fixed  alkalis  (p.  45.) 
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Fvqmmiion.     I.  One  part  of  mustard-oil   is  mixed  with  12  pU. 
recently  precipitated  oxide  of  lead,  and  3  pt5.  of  water,  and  digeated  fo 
sovcral  dayti  in  a  closed  ves::el  at  a  gentle  hent  and  witli  frcqi 
tion,  till  tho  odour  of  niaBtard  is  no  longer  perceptible;  tbe  mi 
dried  in  an  o|>en  basin  on  tlic  water-bath;  and  tho  ainapoline  exti 
from   it  by  hot  water  or  alcohol.   (Simon.)      The  hydratcd  oxide  of  \i 
inuist  he  well  wimheJ;  the  di<'eeliun  in  tho  water-hath  continued,  wi  lonj 
as  fresh  portions  of  lead-oxido  bccoruo  blackened;  tho  niixtare  imn 
diately  exhausted   by  boilin;;^   with   water;   and   tho  liquid    filtered 
separate  the  sulphiilc,  carbonate  and  excess  of  oxido  of  lead;  pure  wi 
nuline  then  crystallizes  out  on  cooling.  (Will.) — 2    Oil  of  mustard 
boiled  with  a  lartre  quantity  of  baryta-water;  tho  liquid  evaporated 
dryness  after  the  odour  of  mustard  has  disappeared  [during  which  how- 
ever, some  of  tho  einapolino  may  volatilize];  and  tho  tfinapuline  extnct^^^ 
from  tho  residue  by  alcohol  or  ether.  (WiU.)  ^| 

Pi'opci'tifs.     Sinapoline  crystallizes  from  the  hot  aqueous  solution  in 
colourleHs,  shining  lamin/e,  unctuous  to  the  touch.  (Will,)     They  melt  «t^H 
00°  (Simon),  at  100**  (Will),  without  loss  of  weight,  and  immediakelyfl 
solidify  on  cooling  in  a  beautiful  crystalline  mass,  (Will.)     Siaapolin*^^ 
may  bo  subliiued  (Simon),  but  undergoes  partial  decomposition  at  tbo 
same  time  (Will);  when  distilled  with  water,  it  passes  over  andecoiu-j 
posed.  (Simon.) 


uc  
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28    .. 
18    .. 
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HO    . 

,.  10000    ... 
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DtcmnprsMotu.     1.  Sinapoline  decomposes  between  170°  and   180^ 
(Simon.) —  2.  Nitric  acid  converts  it  into  an  acid,  and  its  solution  in 
of  vitriol  turns  brown  when  heated.  (Simon.) — It  may  bo  boiled  w 
potash  without  giving  otf  ammonia,  and  melts  in  tho  potash  to  oily  dro| 
without  decomposition.  (Will.) 


Combinationt,  Sinapolino  dissolves  in  Water,  abundantly  at  ihf 
boilintf  hent.  (Simou^  Will.) 

It  ilissolvra  without  rlecom  posit  ion  in  cold  oil  o/vUriol  and  cold  nitric 
acid  (Simon),  likewise  in  other  acids,  and  may  be  separated  by  ammouiai 
(Will.)  *  J  y  J 

It  al>sorb9  dry /lyrirochhric  acid  ^/as,  vf\ih  rise  of  temperatnrft 
cicnt  to  molt  it,  and  without  separation  of  water.     Tho  snturat^d 
pound   contains  23-3o't    pt«*.    hydrochloric   acid  to  100  pts.  einapolin') 
3-^*77  :  HO,  therefore  equal  niimbcra  of  atoms.     It  ih  viKcid^does  not  gi 
ofl'  hyilrochlorir  ai-ld  when  dry  air  Is  passed  over  it,  but  emita  fume«of 
hydrochloric  acid  in  moist  air,  and  deposits  a  portion  of  the  einapoliao  oa 
additiun  of  water.  (Will.) 

Aqueous  sinapoline  precipitated  aqueous  pr(4<xfdoTid<  </  mertwry 
Uchloridf  of  ptatinvm.  (Will.) 

It  diMolvcij  ill  alcohol  %in\  ether.  (Simon,  Will.) 


a')  ^^H 


OIL  OF   MUSTARD. 
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^^^^^^^^^^K  Sitrogen-nucUi.  I 

^^^^^^^H  Nitroffen-nndeui.     C^NH".  I 

^^^P        Oil  of  Mustard.    C'NH'S'=ONH',S^.  | 

[TuiBiERGE.     J.  Fharm,  5,  439;  also  N.  Tr.  4^  2,  252,  I 

HDL.  FOXTENELLE-      J.  Ckim.  mi'd,  1,131.  I 

fflon?«RMANN.     £ni.  Jahrh.  2.0,  1,  2.0.  1 

ffioLTROX    &    ROBIQCET.      J.  PhaiTJl.  17,  296.  1 

QiEN'RY  *k  Plissox.     J.  Pharm  17,  451. 

3)uMA8  *  PELorzB.     Ann.  Chim.  Phyt,  53,   181;  also  J,  Ckim.  med. 

r        9,  (i4I;  9\30  Ann.  PfiatTH.  10.  324;  also  Po/?*;,  29,  119. 

LA&choff.     A''.  Br.  Arch,  3,  7;  also  ./.  p/-,  Ch^n,  4,  314.  I 

nV'iTTSTOCK.     Berl.  Jahrb.  3o,  2,  257. 

[Bobiquet  &  BcsBV.     Ann.  Chim,  Phys,  72,  328;  also  J,  Pharm.  26, 

r        IIG;  also  J.  pr.  Chem.  19,  232.  - 

^B'^UTRON  &  Fremy.     J.  Phai^.  26,  112.  1 

fXiiwia  &  Weidmanx.     J.  pr.  Chnn.  19,  218.  i 

'Will.     Ann.  Pharm.  52,  1 .  —  Further  Ann.  Pharm,  02,  59.  * 

JAVertheim.     Ann.  Pharm.  55,  297. 

lGejiuardt.     Compt.  rend.  20,  894;  also  JV.  Ann,  Chim.  Phys.  14,  125; 

I         also  J.  pr,  Chtm,  35,  487. 

I  VoltUiU  Oil  cf  Mustard,  EOxertal  Oil  of  MuHard,  Sulphocyanidt  of  AUyt, 

)  Sstence  de  motttarde. 

I  Sources,  The  secil  of  black  nmstard — not  that  of  whito  mustard,— 
^contains  a  flubstanco  (niyronic  acid)  not  very  woU  known  in  tbo  freo 
I  state,  which,  in  prescncn  of  water,  ia  decomposed  by  tho  einnlsion-liko 
imyroi^in  likewise  present,  with  forniatiou  of  oil  of  niui^tard  (pp.  50 — 54). 
'  The  seeds  of  many  other  cruciferous  plants  behave  iu  the  fame  manner, 
but  yield  oil  of  f^arlic  at  the  same  time  (ix,  372) ;  the  moist  parU  of 
cruciferous  plants  contain  oil  of  mustard  already  partially  formed. 

Formation  from  Oil  of  Garlic.  When  i&d  precipitate  whicb  an 
I  sIcoKolic  solution  of  oil  of  parlic  forms  with  corrosive  sublimate  is  mixed 
vith  excesH  of  sulphocyanido  of  potat-sium,  ami  tho  mixture  heated  to 
I  120 — 130°,  a  mixture  of  oil  of  nmNtard  and  oil  of  garlic  distils  over. 
I  (Werlheim.)  The  precipitate  irt  in  fact  CFPS,  2HgS  +  CH'Cl,  2HgCl; 
;  this  latter  member,  with  3G'NKS='  forms  C'^NHV  +  2C»NHgS^  +  3KCI; 
[lut  at  tho  fame  time,  the  first  member  C''H*S,2H^S  is  resolved  into  oil 
I jof  garlic,  C*H*S,  and  residual  sulphide  of  mercury,  2HgS.  (Wertbeim.) 

I  IT  Formation  from  Oil  of  Am  faeiida. — rf>ncGntra(cd  alcoholic 
solutions  of  crude  oil  of  Ata  fcetida  and  corrosive  sublimate  yield  a  white 
'  flocculent  precipitate  which,  when  boiled  with  strong  rtlcobol,  is  resolved 
I  into  a  aolublo  compound  {C'=H"*S»  +  5HgS)  +  C"H^"C"  +  H^'Cl,  which 
L  ceparates  on  pooling  in  white  microscopic  cryetnls,  and  nn  insoluble  com- 
[  pound  (C^H^'B'  +  2Hi;S)  -f  4lI|Lr»Cl  -f-  4Hx^S'Cl ;  and  when  cither  of 
I  tbe«e  compounds  is  triturated  with  sulphocyauidc  of  potassium,  a  strong 
I  odour  of  oil  of  mustard  ia  evolved,  and  a  few  drops  of  the  oily  liquid 
irhich  passes  over  on  heating  the  mixture  forms  with  ammonia  crystals 
f  Tescmbling  thiosinnamine  (p.  57).  (Hlasiwotz,  Ann,  Pharm.  71,  28.) 
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CAUTCUBNB:  NITRO0BN-NUCLEU3  CNH*. 


3.   From  lodopropyUne^  by  the  action  of  salphooyanide  of  pmSSI 

flium  (or  of  silver):  I 

C*HM  +  C?NKSS  -  C«NH»S«  +  KI.  j 

It  would  appfur  from  this  reaction  that  oil  of  mustard  it  the  snlphocTanide  ofl 
tulphopropylcDe  C*ti^3  (idrDtic^l  or  isomerii'  with  oil  of  garlto)  ttte  latter  being  formea 
from  iodopropvlene  by  the  »ubsrituiiou  of  S  for  T.  (Berthelut  Si  De  Luca,  ComptA 
rttid.  3!i,  746;  N.  Ann,  Ckim.  J'htju.  44,  495.  —  N.  Zinin,  FeUrtib.  Aca*U 
£uU,  13,  288;  Ann,Pharm,  95,  128.)  j 

J^reparation  of  crude  oil  of  iniittanL  —  The  bruised  seed  of  black! 
mustarU  is  uiacenited  over  ni^lit  with  3  to  6  pts.  uf  cold  water,  nud  ihoj 
dintilled  as   long  as  any  oil  passes  over  wiib  tbo  wator.  —  Tbe  mustohlj 
inay  be  previouBlj  freed  from  the  fixed  oil  by  pressure.     If  the  eo^da  &19J 
not  maoeruted  before  ihey  are  heated,  the  tnyrosin  is  rendered  inacliva] 
by  tlie  heat,  before  all  the  oil  ia  formed,  and  consequently  the  prodtict  ill 
smaller.     At  each  diistillaliuu  of  a  frofh  (quantity  of  mustard,  the  iratcrrj 
distillate  obtained  in  former  operations  and  already  rbargod  with  oil  oT 
mustard,  may  bo  used  with  advuutnge.  —  In  the  ordinary  modo  of  distil-i 
latiuUj  the  sides  of  the  still  become  too  strongly  heated,  and  consequeotlri 
the  quantity  of  oil  is  smaller  than  that  which  ia  obtained  by  Tapuur-distil*] 
lation,  viz.  by  passinjcf  steam  from  a  small   boiler  through  a  bent  leodea 
tube   iutu  the    still   iu   which    llie    inu>tard   is    mixed    with  cold   water, 
(Wittstuck.)     If  the  distillation  be  too  long  continued,  the  oil  redissolret ' 
in  the  wat<'r  which  passes  over.  (Aschotf.)  —  The  distillate  may  be  mftda 
to  run   from  the  condensing  tube  luLo  a  wet  filter  covered  with  a  glut 
plate;  the  water  then  passes  through,  and  the  oil  collects  at  the  apes  •£ 
the  fitter,  from  which,  at  tho  end  of  the  distillation,  it  may  be  run  off  by 
piercing  the  filler  at  the  bottom.  (Wittstock.) 

lOU  pis.  of  mustard  yield  0-2  pts.  of  oil  (Boutron  &  Robiquct)}  0*55 
pts.  (Aschoff);  0-8  pu.  (Hesse,  Ann.  Phorvi.  14,41);  1*2  pu.  (Hotrmann, 
Brrl.  Jnhrb.  35,2,251);  by  ordinary  distillation  after  maceration  with 
water,  0-5  pi. ;  after  maceration  with  the  m ustard- water  of  the  pre riims 
diAtillation,  0*7  pt.;  by  vapour-distillution,  when  the  mustard  ia  maoeraled 
with  common  water,  07  pt.;  and  when  it  is  macerated  with  the  mMlAT^ 
water  of  the  preoediiijr  distillation,  11  pt.  (Witlatock.) 

The  crude  oil  of  mustard  thus  obtained  is  mure  or  lesa  yeUoWy  but 
»hibita  in  other  rcvpecta  the  propertlea  of  the  purified  oil. 

Fiin/cation,  By  simple  rectification  (Dumas  &  Pelouse);  by  dtcHl- 
lation  wiih  an  equal  quantity  of  water  (Aschnlf);  by  placin^^  it  in  contact 
with  chloride  of  calcium,  then  dcennting  autl  distillinjer,  a  small  quantity 
of  black-brown  resin  remaining  behind.  (Will.) — If  the  crude  oil  of 
DiustaH  Ik)  heated  for  some  time  in  a  distillatory  apparatus  to  ItlU^,  ft 
coIonrlcM  oil  passes  over,  having  an  ethereal  ^Mlou^  and  lighter  than 
water;  the  rosiduo  b*?giDa  to  boil  at  110',  and  ita  boiling  point  becomes 
constant  at  155^.  Crude  oil  of  mustanl,  therefore,  contains  one  or  more 
lighter  and  more  volatile  oila.  (Rubiquet  &  Bnuy.)  Theec  might  aria* 
from  adulteration.  (Will.) 

If  Prfparation  from  Moprop^m^. —  ).  lodottropyleno  and  erulpho- 
oyanide  of  potaMium  in  nearly  equal  numbers  ol  atoms  are  heated  to 
100  in  sealed  floaka  with  ad<{ition  of  a  small  quantity  of  water.  On 
npening  the  iaaki  after  aomo  hour*,  and  pniiring  water  iutA  tbem.  a 
aolutioA  of  iodld«  of  pot«««ium  ie  obt«ified,  with  an  oily  liquid  floatiag 


OIL  OP  MUSTARD. 


43 


mTRio  anr^e.  This  oil,  when 'Bepnmtoii  from  tho  watery  liquid  and 
di^illed.  begins  to  bnil  at  100^  but  the  ffrpater  part  di.^tils  over  nt  nbont 
150^  The  more  volatile  portion  appears  to  contain  a  ymiill  quantity  of 
oil  of  gnrlic,  due  to  eome  eecotnlary  renetion;  but  tho  prineipal  part  of 
the  distillate  consists  of  oil  of  nin.Htiinl  (nfrthelot  Si.  De  Liic:t.)  —  Op 
iodopropjlene  is  distilled  with  an  almliolic  eotution  nf  sulphocyanide  of 
potassium,  the  alcoholic  dietillato  mixed  with  wat^r,  and  tho  oil  thereby 
separated,  disliUe<l  as  above,  tho  portion  which  paases  over  l>ctween  145"* 
and  150°  being  collected  apart.  (Ziniu.)  —  2.  Oil  of  niuetard  maybe 
distilled  with  still  greater  fncility  by  the  action  of  sulphocyauide  of 
mWcr  on  iodopropylene.  Tho  action  lakes  place  at  ordinary  tcmpera- 
turcH,  iodide  of  silver  being  formed,  while  tho  indnpropylene  disappeara 
^^d  is  rephiced  by  oil  of  mustard.  At  ICO^'  sulphide  of  silver  ia  formed. 
^(Berlhelot  &  i>e  Luoa.)  IT 

PropertifM.  Colourless  transparent  oil.  (Duraas  &  Pelonze,  AschoflT, 
ill);  refracting  pywer=l-5J6  (Will);  ep.gr,  ]-0l5at  20  (Dumas  A 
'elou»e);  1*009  to  1010  at  15''  (Will)]  boiling  point  143'  (Dumas  & 
*elouse);  perfectly  constant  at  148'^.  (Will.)  Vapour-density  =  340. 
[Duiuiui  A  Peluuse);  3  54.  (Will.) — The  oil  has  a  ^hnrp  penetrating 
rto  and  odour;  excites  tears;  inflames  and  blisters  tho  skin.  (Thibierge.) 
Neutral  to  yegetable  colours.  (Tbibierge) 
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As  Dumfl»  \  Pelouie  foand  too  small  s  qnonttty  of  sulphur,   thejr   concluded  that 

oil  contained  os;rg«n, — an  prror  which  was  corrected  by  Lowlg  it  Wcidmonn, — 

tWerthcini  and  Will    are  disposed  tu  regard  oil  of  mustard  as  tiil|ihooyaiiidc  of  ally), 

»C*H*,C?NI?.     Thii  liew  is  supported  by  the  coDvertibility  of  oil  of  farlic  Into  oil  of 

lutard,  and  vice  vena  t  alio  by  tbii  formatiuii  of  oil  of  muitard  from  i  u  dop  ropy  lea  e. 

Dec&mpositioni.  1.  Tho  oil  kneaded  with  alumina  yield.^  by  dry 
^JUtUiaUofit  carbonic  acid,  carburetted  hydrogen,  and  a  tiiimll  quantity  of 

sulphuretted  hydrogen  gas,  together  wiih  water.  (Fontenelle.)  —  2.  Ex- 
i|;o9ed  to  daylight  for  three  years  in  well  closed  voeeels,  it  gmdually 
ibcoomed  brownish- vellttw,  and  deposits  an  orange  yellow  amorphous 
^betance.  (Will.)  'This  body,  after  bein^  washed  wiiL  ether  and  dried 
JD  vacuo,  contains  2t>  GO  p.  c.  C.  5  87  H,  2072  S,  and  (as  loss)  44-81  N. 

It  baa  tho  aspect  of  psoudosulphocyaDogen.     It  ewells  up  and  asaumefl  a 
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dark  colour  when  heated,  f^yes  ofT  a  strong  odoar  of  oil  of  mustard,  a 
leaves  a  dull,  perfectly  combn^tiUlo  charconl.  It  diasolvea  in  w& 
potaob-eolution^  forming  a  yellow  liquid,  from  which  acetic  Rcid  prei 

fttlatcs  light  ycltow  flocke;  und  the  liifuid  filtered  therefrom  ptiLl  girca 
ight  yellow  precipitate  with  acetate  of  lend,  hut  doca  not  redden  for 
6alts,  and  therefore  does  not  contain  hydro&ulphocyanic  acid.    (Will.) 
3.  The  aqueous  solatiou  of  the  oil,  after  exposure  to  the  air  for  ao 
hours,  loses  its  shaqmessj  but  retains  it8  tnsto  and  mustard  odour,  a 
deposits   a   grey  powder,   containing  sulphur.    (Thibierge.)  —  The 
undergoes  no  change  by  exposure  to  the  air  or  to  oiygen,  eren  ft 
considerable   time,    bccomiuff   neither  acid  nor  alkaline.     (Boatron 
Robiqtiet.) 

4.  When  chlorine  gas  is  very  slowly  passed  into  a  retort  filled  wi( 
oil  of  mustard,  very  volatile  crystal  ore  formed,  hiiving  a  silky  lusti 
(with  evolution  of  hydrochloric  acid,  according  to  Dumas  &  Pcloase)* 
These  crysfnls  become  coloured  and  decompose  when  exposed  lo  the  i 
and  are  dissolved  by  a  large  excess  of  chlorine,  yielding  a  viscid, 
Jonger  crA'stallizable  liquid.  Potash-ley  converts  them  into  a  re«inot 
'  itnncc  insoluble  in  potash.  They  nre  insoluble  in  water  and  ethci 
bat  dissolve  in  alcohol  in  all  proportions.  ( Boutron  *c  Fremy.  ) 
5.  bromine  arts  upon  oi)  of  mustard  with  frothing  and  evolution  of  hei 
And  forms  a  brown  resin  nearly  insoluble  in  water;  the  solution  oontaii 
eulphuricand  hvdrobroniicacid.  (AbcholT.)  —  0.  Iodine  dissolves  quid 
in  the  oil,  formmg  a  dark  red-brown  liquid.     (AsohoS*.) 

7.  yitric  acid  quickly  decomposes  the  oil,  with  evolution  of  a 
quaotity  of  nitric  oxide,  and  formation  of  a  large  quantity  of  nitric 
[fiuiphurict]  (Boutron  &  Robiquet.)  —  Even  with  moderately  strong  nilri«] 
acid,  tlie  oil  becomes  very  strongly  heated,  with  brisk  evolution  of  nitrioj 
oxide;  a^uuies  first  a  light  green,  then  a  reddish-yellow  colour,  and  lavclj^j 
thickens  nud  dissolves,  fonniuga  yellow  liquid,  on  which  a  yellow,  porous^ 
reninons  i«ubstance,  nitrosinnpylic  resin,  floats.     If  the  action  of  the  nitrtt 
acid  bo  continued,  thi*i  subbtanco  disappears,  forming  a  ytdlow   solutiofti 
of  nitric,  uulpburic,  oxalic,  and  nitrosinapylic  acid.  (Lnwig  A  Weidmann.) 
HlosiwctK  {Ann.  Phfttini.  76,  204, i  likewise  obtained  fonnic  acid. 

The  nUronrifipyiic  resin,  if  taken  out  ns  soon  as  all  the  oil  has  dis- 
appeared, and  washed  with  water,  melts  at  the  heat  of  the  waicr-lratb^j 
to  A  dark  yellow  mass,  which  gradually  solidifies  and  becomes  qnit»] 
solid   on  cooling.     At  a   (Stronger   heat,    it   decomjioses   after    preTioiisI 
fusion.     It    dissolves   ]mrtial1y   In   dilute  ammonia,  potasli,   or    baryta;] 
forming  a  dark  yellow  liquid,  from  uliioh  acids  separate  yellow  UnkcAjj 
the   undisKolvrd  portion  diA^olvcs  in  strong  boiling  [lotnsh.     The  rnlir#'{ 
reain  dissolves  spiiringly  in  ether,  but  not  in  water  or  alcohol.   It  contattM^l 
300?  p.  c.  C,    2.'I-3a  N,    3  12   11,    10  04  S,    U0«3   O,    and  ia  therrfordf 
C*N'H*S"0".  (LOwigJl  Weidmanii  )     As  it  is  but  partially  soluble  ia 
dilute  alkalis,  it  cntiuut  be   a  simple  compound.    (Berxelins,   Jahrtthef^ 
81,  962.)     [The  perfocttv  formed    rosiu  is  perhaps  free  from  eatpharJ 
:ftQd  =C*N'H'0'=C"NXH*.] 

The  yrllow  solution  of  the  four  acldft,  yields  by  eynpomttoB  tanA} 
cooling,  cryntali  of  oxalic  acid,  whereas  the  mother-liquor  chiefiy  oon< 
tain*  snljihuric  an<l  miro$in(tpyi%c  and,  in  case  this  latter  acid  has  noi 
"been  decomposed  daring  the  evaporation   by   too   great   an   oxcefls 
'aitrio  acid.     To  obtain   the  nitrosinnpylic  acid   from   this  liquid,   it  it^ 
'saturated   with   cart>ouato   of  baryta,   filtered    from    the   sulphate   »ii<l: 
of  baryta,  the  baryta  carefully  precipitated  from  the  fillisle  hf 
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Bulpharic  aeid,  and  the  filtrate  evaporated  orer  the  water-bath  to  the 
consistence  of  an  oily  liquid.  This  liquid  solidifies  on  cooling,  to  a 
TeIlo%  waxy,  easily  fusible  mass,  which,  however,  if  too  strong  a  heat 
has  been  applied,  is  no  longer  soluble  in  water.  The  acid  gives  ofi* 
ammonia  when  boiled  with  excess  of  potash.  It  dissolves  in  water, 
forming  a  solution  which  reddens  litmus.  Its  solution  in  aqueous  potash 
is  yellow.  The  solution  of  the  baryta-salt  {vid.  tup.)  evaporated  over 
the  water-bath,  leaves  the  dry  baryta-salt  in  the  form  of  a  reddish 
yellow,  shining,  amorphous,  brittle  mass,  which  yields  a  yellow  powder; 
after  being  heated  for  some  time  over  the  water-bath,  it  leaves,  when 
dissolved  in  water,  traces  of  a  red  powder;  at  a  higher  temperature,  it- 
suddonly  rolls  together  in  masses,  and  decomposes,  the  decomposition 
beginning  at  a  point  and  spreading  through  the  whole  mass.  It  dis- 
solves with  yellow  colour  in  water,  but  is  insoluble  in  alcohol  and  in 
ether.  It  contains  39-25  p.  c.  BaO,  1823  C,  16-10  N,  166  H,  2*74  S, 
and  21-96  0,  and  is  therefore  BaO,C«N»H»S'0*i.  flf  the  sulphur  be 
regarded  as  unessential,  the  baryta-salt  may  be  G"NX^Ba,OS  and  the 
acid  C*NX*,0*.J  The  aqueous  solution  of  the  baryta-salt  forms  with 
neutral  acetate  of  lead,  a  yellow  precipitate,  which  dissolves  slowly  in 
cold,  more  readily  in  hot  water,  and  after  drying  at  100°,  contains 
15'93p.  c.  C  and  165  H,  which  leads  to  the  same  formula.  With 
mercurous  nitrate  or  nitrate  of  silver,  the  baryta-salt  likewise  forms  a 
yellow  precipitate,  but  It  does  not  precipitate  a  solution  of  ferric  or  mercuric 
chloride.  Nitrosinapylic  acid  is  insoluble  in  alcohol  and  ether.  (Ldwig 
&  Weidraann.) 

Oil  of  mustard  oxidized  with  chromic  acid  yields  a  large  quantity  of 
acetic  and  a  very  small  quantity  of  propionic  acid.    (Hlasiwetz.) 

8.  With  hydraUd  oxide  of  lead,  oil  of  mustard  yields  siuapoline, 
carbonate  of  lead,  and  sulphide  of  lead   (K.  SimoD,  Will) : 

aC^NH'Sa  +  6PbO  +  2H0  =«  Ci^N-H'^D^  +  2(l»bO.CO=)  +  4PbS  (Will). 

Perhaps,  2  At.  oil  of  mustard  give  up  2CS^,  which  then,  with  the  6PbO, 
forms  2(PbO,CO»)  aud  4PbS.  (Will)  —  1  pt.  of  oil  of  mustard  mixed  in 
a  close  vessel  with  12  pts.  of  recently  precipitated  hydrated  oxide  of  lead 
and  3  pts.  of  water,  and  digested  at  a  gentle  heat  for  several  days,  with 
frequent  agitation,  disappears  and  loses  its  sharp  odour,  the  mixture 
acquiring  an  odour  of  garlic  and  turnips,  which,  however,  is  completely 
destroyed  by  evaporating  the  liquid,  together  with  the  blackened  oxide 
of  lead,  in  the  water-bath,  during  which  process,  the  last  portions  of 
sulphur  are  precipitated  as  sulphide  of  lead.  The  remaining  black 
pulverulent  mixture,  when  evaporated  in  the  chloride  of  calcium  bath, 
gives  off  water  and  a  large  quantity  of  ammonia,  while  sinapoline  and 
sulphide  of  lead  remain  behind.     (Ed.  Simon,  Pogg.  50,  377.) 

Heavy  metallic  oxides  in  the  dry  state,  and  motalllc  salts  dissolved 
in  absolute  alcohol,  abstract  sulphur  from  oil  of  mustard,  but  very  slowly 
and  imperfectlv.  (Will.)  —  Thus  nitrate  of  silver  (or  dcliydratod  acetate 
of  lead),  dissolved  in  absolute  alcohol,  yields  a  black  precipitate  when 
heated  with  oil  of  mustard;  but  the  liquid  still  retains  sulphur,  even 
after  the  mixture  has  been  boiled  for  several  days.  A  few  drops  of 
water,  however,  immodiatcly  produce  an  evolution  of  carbonic  acid,  and 
precipitate  all  the  sulphur  as  sulphide  of  silver,  while  sinapoline  remains 
in  the  liquid.  (Will.)  Oil  of  mustard  dissolved  in  water  forms  with 
basic  ftcctate  of  lead,  a  white  precipitate,  which  turns  grey  after  a  while, 
and  ultimately  black;  with  acetate  of  copper,  it  forms  after  24  hours  a 
red-brown  precipitate;  with  nitrate  of  silver  a  precipitate  which  soon 
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4i  liTrrnx*^    ^m^iiKiT-^TCLa':^  c^-s-. 

K3.1.:*:*.  3H.   u.  ^  f :  TrJ  a^i:i::k^i  1:1*1  &  ^i_;3ii.ti/f    Vu  :f  ihc  aixtare  lit 

■.<f  iiii*cir:    "iAiTri  :     -.111  ":<:i-xr  ^•-13'  ^"^  7ifcr7*a-"w»3er.  pcccsphatea 

tilt  f-tmt  f  it!--  zx  rZ'^:i:.ZH  i:i'i  «.7U-«i.-i  :-r:  !•;  FXJ7&-£CTmBMfe)  of 
t&r.UL  ".  1  — •"  HiLfi'Tiu  ii'L  :x^z.  -wz^ti  .■_!  ;c  3ii,£cu>S  U  boiled 
f:-r  b:ai»T  Tint  ^-"j.  «*.-::•.:  :■:  !»1jCi:  *•:;*.  -i  avyx  \  aaaser  tkftt  tte 
T»r»>i*  EjiT  :is  T'.c-'i-.i*:  t^i  !:▼  ':ii*;i  trxjj-  Uis  rssxaix^Wr  of  tha 
fi-.at^  Lif^z.  7*^-.i-'i  :t  ^k^aiLf  .c'  &  vLm  x>.ti;>:c  .c  :x:>ae  of  lead  ia 
pickeo-  Lt<i  -.is  .^  v^s^'i'L  T.:!:  i.Lt;  *:L.'TiM.*'.<:  j»::ri  isri  vm&er,  and 
L  ;•.!•. L-'  i-^-f  .  ::'  is:~  ;o:<Lr  :.s  :ocfc.3je£:  *£ie  auoe  oil  u 
"  T.  z.iZLri  .:  itja:^;  "t.-z  Ix*.  HUav'Kx  ascsfu  to  it 
ti-t  firriA.  tCH'*'-  — K Jv  Tie  r-iZM-z:-:^  aIx^u**  li-^a-:*  coataias 
'ThOiai  ::  TT.T'.  .-.':  ir.i.  nL-zi.'ii  .:  *;tiiL3L  lii  :»rt*:s;as«  of  soda. 
I>irif  -^-t  1.^^.1  ::  iz^  »..«ii-?-.".^::;c  :-i  ;  1  .f  =:^£3ar^  amaioaia 
ijeeiT!  i:  -rHSt^ff  '^'::i  .  1  .:  :iijGiri  fr:-T  %z:Z2tiT  sca:v«.  Hlaaveti 
r-Scvi*-.  '-.T  £..  It.-  »":1  =■:'  1:  :i  :•'  s^riifc.  a;  :  1  i-iT:zj  :ke  c*dt>ar  and 
e«:&r*:-„.;c  :: -ijt'-:-.  ::  :•  :--k.i-r-i  y!  \  i.  ;.  C.  :i  1  i!-  i=i  S'?  O.  T 

£ir\^r  r  "f..i^-4  A"  :I.- i:^.-:  =..].::  z  f  ::.  .£  =i:ifcard,  mixed 
w"'^  p<cuc,-ltT  vii  i  j:--.-*«i  iit^r  i*i~-zrii  iaTis.  T-.-eli?  xlo.iol  haTiDg  an 
''.c-.'ir  '.f  r.itCAri.  *= :  1  rr*;i;-»  c;c?.*ci:^  ;/  a  i^ri  ^ru-vn  oil  and 
2*\ZAr.zjt  !i!:  1  ."rjxi'd-r  ;:  p.'.j.sc:^z:.  H  r^-zu^z.  —The  soiation  of 
I  t\.  r-f  <TTi\a,.' ar-l  cirr-.x  !r  -J-  pi  .:'  — -j-^iri-miiir  crakiaallr  rields 
1  7*u<,»-ji  ^T  prvT.p  "-irc  *.-.-"-i:r."=j  «ir^<cAW  of  bftZTta.  Milphor, 
xzd  a  !<»»  T:_i::.e  -..1.  Azi  -.::  i.r:^^.:rc  -^^  -•i^-'^  £I:ez^  ikerefrom, 
i=LX^.-^A  U  g:T^:.  :jf.  •.-^<.*^:'f  i=i  s^(l^:e  .f  carjta  are  precipitated, 
aii  iil^ccrtTiL;:-?-.-/ '-.ah-s  reici;-*  i::  j*.I::U=  ^H.^rcemazia  > — Fixed 
alkal.t  fvTEs  t::L  ill  cf  zi^^iar^i.  a  s-Irt.x-vuziie  azd  a  ^alplnde  of  tlie 
iid^.-c*'^.  ■  D-ir.i«  A.  Fzl.zte  -  —  Oi*  ■::  -r-^isiarJ.  heated  with  potaib- 
*f.'.-^'.'-4z.  ^>^  f*  is:x:-a,  ani.  a:':*r  sczie  tlaj-s.  depc^iu  cvrstals  [of 
•'taf-lii*  r.  A-s*;h.ff.i  —  Tte -.il  m:x^  v:;h  p*.n^-«olatioorgiTee  off 
arr.Ti'#:.!a.  ir.l  f-vrn-^  «^I;k:-ie*f  }^:■ca^?:as:.  c*.  jether  with  a  eryctalUaed 
L.'.rrj^r.rz.^  --VsMcre  ^s'cay^-lir.e].  fr.ni  ""cicb  the  rvmainder  of  th« 
4.IfL&.<-  c^v  f.-r  <-x:nc:ed  Y-t  i-:':\.z^  wi:h  cxMe  cf  lead.  (^Simon,  ^^99' 
41.  Sr.'..  .\fvr  .ir.  i  i  S:x.-=,  /.  ;  r.  f  =f;».  li>.  55.Vi  — 0:1  of  mostaid 
v!'A'<-'i  ui:L  (.v.:.':vr.:r:i:-:U  [^.tosb  ia  a  sz^-^pjerfd  liot:le.  dUtolre*  com- 
pi*:t«»v,  f'^.ir.: -.'  a  L.-'-Tz:.  fi;c:U'  sinellia^  li^ji'.J.  which,  vhen  iieatraliied 
a.'t»r  %  f-T  -liy-.  w.:L  c-i-issio  r--:a.-h.  •ie}-.-;;*  a  few  oilv  drope  and 
^tt.-'aII  nA'.it'.h^  '-ry-Tj.!?.  r.-t  i.-f  )*!cartraie  uf  p<  tjuh.  hot  uf  a  pecaliar 
•  '.*«*.4r.f-*r  -.r.a[.</.'t.*-'.  T:.c  li-jui'l  ^r^ianite-i  I'rvin  those  crr^taU  yields 
ty  'I  -:..;•*'  ■  r..  1  v^ry  y-:,'  »-  as'I  Mn-n^ly  alLaliue  Ui^iillate,  which 
I'  '«:•'.:  .-ii  -ri!-.-.  ut.-ri-a.?  tl.r?  rt--i<lu.il  l.*(;iil  procipicatcs  them  white. 
(H't.'T;.  ■'.•.  :  f  f.-r.-.y.  f 

»•'  v.  i,. ;  *  ,.  .,1'  r„:i-i'*:«l  U  ■Ir-j-t  iuto  a  *atunioJ  solution  of  potash- 
I.^.  :r'j''-  .:.  'i}' .\ .'.-  n  r'.,ii.jl.  ;;r»rai  I.L-it  i?  i>r<>*iuoc«l,  which,  if  I  or  S 
"%iiiij.*-'  'f   :].•:  ti.'k  :iri.*  •|iiii.'k!v   ;k<I^'.-  i.  v.\\y  x':i»i  in   a  few  secundt  to 

t-ut  '-h.i;  r.i'ri.  utt*-ii>l'.-<l  witL  iiri'jccti«.'n  uf  the  mixiure;  but  no  per- 

lent  \^'f  i-  *\u\\K*\y  <*xco}iitn;;  perhaps  a  littl?  ainmoni.'i.     The  brown- 
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red  mixiore  exhibits,  iqstead  of  the  pnngent  odour  of  oil  of  mostard, 
merely  a  mild  garlie  odour;  deposits,  after  a  w^hile,  crystals  of  mono- 
oarbonate  of  potash  with  2  At.  water;  and  when  decanted  from  these 
crystals  and  mixed  with  water,  is  resolved,  with  milky  turbidity,  into 
eqneons  sulphosinapio  acid  (p.  33),  holding  in  solution  a  certain  quan- 
tity of  oil  which  may  be  dissolved  out  by  ether,  and  an  oil  which  sinks 
to  the  bottom,  and  if  the  mixture  has  been  heated  to  the  boiling  point, 
is  dark-colon  red,  and  contains  insoluble  flakes.  TWill.) 

The  peculiar  oil  obtaiued  by  keeping  the  mixture  cold,  when  sepa- 
rated from  the  aqueous  sulphuric  acid  by  collecting  it  on  a  wet  filter, 
purified  from  potash  by  washing  with  water,  rectified  with  solution  of 
eommon  salt,  and  freed  from  the  water  which  makes  it  turbid,  by  stand- 
ing for  several  days  over  chloride  of  caicinm,  and  decantation,  is 
transparent  and  colourless;  has  a  density  of  1*036  at  14°;  has  a  mild 
alliaceoos  odour;  a  taste  which  is  not  burning  but  cooling;  boils  between 
115°  and  118^;  but  is  partially  decomposed  by  distillation,  even  in  a 
stream  of  gas,  ammonia  being  formed,  as  shown  by  the  vapour  browning 
turmeric  paper  slightly,  and  a  brown  resin  remaining,  which  gives  off  a 
lai^  quantity  of  ammonia  when  more  strongly  heated,  and  from  which, 
by  continued  boiling  with  water,  a  volatile  alkaloid,  not  yet  further 
examined,  may  be  extracted.  The  oil,  when  boiled  with  baryta-water, 
forms  salphide  of  barium,  and  a  non-volatile  substance  which  remains 
in  solution  and  appears  to  be  an  alkaloid.  From  lead  and  silver  salts 
it  also  precipitates  the  sulphides  on  boiling.  It  forms  a  precipitate 
with  alcoholic  corrosive  sublimate,  and  if  the  solution  be  not  too  dilute, 
likewise  with  alcoholic  bichloride  of  tin.  It  is  sparingly  soluble  in 
water,  bat  dissolves  in  all  proportions,  in  alcohol  ana  ether.  (Will.) 

wm.        Will.         wiu. 

THeoacnce.     U^.        «^^™« 

28  C 168  ....  60-76  ...  60*35     ....     50-20     .... 

3N 42  ....  12-69  ....  12*30     ....     10-40     ....     9-73 

25  H    25  ....  7-55  ....       7'88     ....      7'84    .... 

4S 64  ....  19*33  ....  20-50 

4  0  |..» .■„  32  ....  9-67  ■■■■      8-97 

C»N»H»S«0* ..    331     ....  100-00    ....  100*00 

As  ths  ofl  gives  off  Ammonia  at  each  rectification,  wherebj  the  amoont  of  nitrogen 
is  iHriDoipallv  dlmiiiiihed,  it  is  probable  that  the  original  oil,  before  the  first  rectificatioxi 
wa»C»N»H»S*O*  +  NH»-C*N*H»S^0*,  or  divided  by  2  :  C"N»H"S20»,  and  therefore 
CMN'HKO*  (naapoUne)  +  2HS  (^Ul). 

According  to  this  asanmption,  the  eqnatioD  for  the  decomposition  of  oil  of  mnstsrd 
by  aleoluiHc  potash  shonld  be  the  following : 

3CniB*&  +  3K0  +  5HO  «  2(K0,C0S)  +  C»NH»KS^  +  C"N«H"SH)»  (Will.) 

11.  When  oil  of  mustard  Is  mixed  with  pulverixed  toda-Ume,  and 
heated  for  some  time  to  120"  in  a  sealed  tube,  the  sharp  mustard  odour 
is  found,  on  opening  the  tube,  to  be  replaced  by  an  aromatic  alliaceous 
odonr ;  and  on  distilling  the  liquid,  oxide  of  allyl  (ix.  363,)  is  ob- 
buned,  while  snlphocyanide  of  sodium  remains,  often  mixed  with  sul- 
phide of  sodium,  produced  by  the  secondary  action  of  the  excess  of  soda 
oa  the  fiulphocyanide  of  sodium.  (Wertheim.) 

C^H*S*  -t-  NaO  -  C^HH)  +  C^NaS*. 
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Pulverized  hydrate  of  potash  acls  in  the  cold  upoD  oil  of  muBtaTd,| 

{'ust  like  alcoholic  potash;  but  the  products  do  not  come  out  so  piir(%^ 
>ecause  it  Is  more  diflicult   to  pre%'Oiit  the  temperature  from  riaiog  toa^ 
hi^h.     Ill  i\u8  cn^e  also  the  potat>sium-&alt  CNH'KS'  is  produced  with- 
out any  evolution  of  gius,  hut  no  sulphocyanide  uf  potassium.     The  mi 
disaolvcd  in  water,   and  slightly  supersaturated   with  acid,    sometime 
ehowti  a  slight  reddcuing  with  ferric  tiolts;  but  the  colour  is  nltogetlierl 
difTercDt  from  that  which  iti  produced  by  sulphocyanide  of  potosainm.! 
and  dijtapponrs  on  the  addition  of  more  acid.  (Will.)  —  Even  when  oil  of^ 
mustard  is  heated  with   hydrutc  of  pot<ash,  whereby  violent  action  audi 
ebullition  arc  produced,  no  hydrogeu  is  evidvedt  but  only  ammonia,  aui 
the  residue  contains  C^.XH^KS^  (Will.)     Hydrate  of  potash,  thrown  ii 
pieces  into  oil  of  mustard,  produces  a  violent  action,  evolves  hydrogen^] 
and  forms  a  |)otatih-ifalt  eulublo  in  water  and  alcohol,  the  actd  of  whit 
IS  oily  and  floats  on  water  without  di&,solving.  (Boutrou  Sc  Fremy.) 

12.  Oil  of  mustard  and  vionosulphide  vf  potassium,  heated  togeth< 
for  some  time  to  100'  in  a  sealed  tube,  yield  a  distillate  of  oil  of  garlii 
and  a  residue  of  sulphocyanide  of  potnsaium.  (Werthcim.) 

C'NH»S5  +  KS  -  C*H*S  +  OSK&, 

If  apolyBulphido  of  potaasiam  be  used,  crystalline  needles  sablime,  coa^ 
aistin^t   probably  of  au  oil  of  garlio  with  a  larger  amount  of  «ii]pkor. 
(Werthcim.) 

13.  Potamum  acts  upon  oil  of  nuntard,  even  at  ordinary  tempei 
turea,  with  evolution  of  gas,  and  when  heated  produces  a  fiery  expb 
rioD.     When    this  dues  not    take    place,   sulphocyanide   of  potaMiai 
appears  to  bo  formed,  tn;t;ether  with  an  oil  different  from  oil  of  mnsM 

—  Potasjiium  immersed  in  the  oil,  becomes  covered  with  gas-bubblea,  ant 
forms  a  brown  mixture;  when  the  mixture  is  gently  heated  in  cIo«m 
(but  not  in  open  vessels),  a  slight  Gery  explosion   lakes  place,   accom-j 
panie^l  by  black  smoke  and  evolution  of  ammonia;  and  the   rei^idue,  if 
more  strongly  heated,  gives  ofi'  a  small  quantity  of  gns  which  bums  witti] 
a  red  flame,  and  leaves  sulphocvanido  and  sulpliide  of  ]>utns^ium,  mixed] 
with   charcoal.  (Aschoff.) — Oil  of  mnstard,  even  when   dehydrutetl  hy^ 
chloride  of  calcium  and  then  rectified,  acts   immediately  on  potassium  aij 
ordinary  tcmperatiirect,  the  action   being  accelemted  by  gentle  heating  ia, 
a  retort  (if  too  strun^^ly  heated  the  liquid  would  take  fire).     The  maKsl 
becomes  sliirhtly  colanrc<l;  gives  off  a  gas  not  yet  examined;  yields 
ilifditlate  of  oil  nf  garlic  [or  ^omething  similar],  and  leaves  a  white  residni 
of  sulphocyanide  of  potoi^sium.     The  oil  tbu:=  obtaiued  is  colourless;  exhl«1 
bits  the  odour  and  reactions  of  oil  of  gjirlic,  giving  a  black  |:>erci|>itM« 
with  nitrate  silver,  white  with    cortosivo  unbliniato,    and  yellow   uiih' 
bichloride   of  pbtinum;   and   contains   .'>S-M   p.  c.  C,    and  8*4   II.       But 
when   reclilied  with   potaf^ium,  it  gives  np  mor«  wiilphur  to  that  mct&l. 
Tbe  rcaulting  sulpliorvanide  of  puiassiuni  forms  with  a  mixture  of  fer«! 
toas  and   cupric  »iilpliate.<t,  a  M'bite  precipitate  uncoulnniiuated  cith< 
with  cyanide  or  sulpliido  of  copper   (Gprbardt.)    [A»  the  cT;»l\rd  pni  wu 
eanUMt,  Grrluttlt  (ptvrj  nu  ri|Uniiuu  fur  this  dmtmpoiilion.     Aj  oil  of  muitard 
talus  oiiljr  'i  S.  oil  of  garlic  1  S,  uiH  nulphocjniuilc  nf  imuissiuirt  2  S.  the  rracUon 
Itol  yrrj   intrllij^ble.      Morcorrr,  Grrhurdt's   oil  difl'm  frum  oil  uf  gAitic  to 
rvptcU  ]     Compart  X.ii\iitf,  (Ann    Pharm,  t>7 ,   \\».) 

14.  Oil  of  mustaid  coats  certain  of  the  heatif  ih«/(i/«  with  aul] 

—  The  oil,  ehakon   up  with  watrr  and  merctiry,  blackens  tlio 
immediately,  but  nrverthck-M  retaius  its  pungent  odour  fur  cev^ral^ 
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aiid  yleUs  by  distillation  a  pungent  oil,  fitill  containing  a  large  quantity 
of  sulphar.  (Boutron  &  Robiquct.)  In  contact  with  mercury  and  oxygen 
gaa,  it  forms  sulphide  of  mercury,  becomes  thicker,  and  acquires  tho 
power  of  reddening  litmus.  (Ascliofl*.)  In  the  preparation  of  oil  of 
mustard,  the  still  becomes  coated  with  sulphide  of  copper,  not,  however, 
if  the  distillation  bo  performed  with  steam.  (Wittstock.) 

15.  In  contact  with  ammoniOj  oil  of  mustard  is  immediately  con- 
verted into  thiosinnamine  (p.  57). 

H  It  absorbs  cthylamine  with  great  rapidity,  and  is  converted  into 
thiosinethylamine  (p.  Gl);  it  appears  to  act  in  a  similar  manner  on 
niethylamine,  propylamine,  and  amylaminc.  (Hinterberger,  Ann,  Pharm. 
83,  346.) 

17.  Wiihaiiiline  and  naphthalidine,  it  forms  compounds  which  do 
not  appear  to  be  of  basic  nature.  (Zinin,  Ann.  Pharm.  85,  328.)  IT 

Combinations.  —  The  oil,  when  it  has  not  been  dried  with  chloride  of 
calcium,  contains  in  solution  a  small  quantity  of  watery  and  therefore 
becomes  turbid  in  the  cold  (Wittstock).  —  ft  dissolves  sparingly  in 
water;  this  mustard  watet'  is  obtained  in  tho  preparation  of  oil  of 
mustard. 

With  the  aid  of  heat  it  dissolves  a  very  large  quantity  of  pkos- 
pJtoi'uSj  which,  on  cooling,  first  separates  in  the  liquid  form,  and  then 
solidifies  at  a  temperature  below  43^   (Fontenelle,  Dnmas  &  Pelouze.) 

With  the  aid  of  heat,  it  dissolves  a  very  large  quantity  of  suipkur, 
which  crystallizes  out  on  cooling.  (Font.  Dum.  &  Pel.) 

%  Mmtard'Oil  with  [Sulphide  of  Polasaium.'^a.  C8NH»S«,2KS:  — 
Deposited  in  the  form  of  a  white  granular  salt,  on  mixing  an  alcoholic 
solution  of  monoBulphide  of  potassium  with  oil  of  mustard,  the  former 
slightly  in  excess,  and  evaporating  at  a  gentle  heat.  Gives  off  oil  of 
mustard  when  heated,  but  does  not  change  colour.  (Will.  Ann.  Pharm. 
92,  62.) 

Will. 

8C 48-0     ...     22-92 

N    140     .  .       G-68 

5H    5-0        .       2-39 

4S 64-0     .  .     30-57 

2K    78-4     ...     37-44     39-2 

C«NH«S2,2KS    209-4  10000 

6.  C'NH'S^jKS.  —  Separates  from  the  mother-liquor  of  the  salt  a, 
when  left  to  stand  in  vacuo  over  oil  of  vitriol,  in  needle-shaped  crystals, 
having  a  scarcely  perceptible  yellowish  tinge,  (Will.) 

wm. 

8  C 48-0  .  .  31-13 

N 14-0  ...       9-08 

5H 5-0  ....       3-24 

3S 480  ....  31-13 

K 39-2  ....  25-42     ....     25-5     25'0 

CNliSS^.KS 154-2     ....  100-00 

Mtulard-cil  with  Sulphide  of  ^aWrm  — C'NH5S\2BaS.--When 
nil  of  mustard  is  gradually  added  to  a  warm  yellow  solution  of  sulphide 
of  barium  (as  obtained  by  treating  the  crude  sulphide  with  water),  till 
its  odour  remains  permanent,  the  filtered  liquid  yields  on  cooling  colour- 
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less  or  slightly  yellowish  Innilno;,  which  cnimhio  to  a  white  powder  whf 

expofCfl  to  iho  air.  The  salt  Rinells  of  muBtartl-oil,  and  burns  with 
glimmering  D/ijlil  wlica  somewhat  strongly  heiited.  Precipitated  from  ll 
aqneoiiR  solution  hy  alcohol.  Cryfltallizcs  with  2  At.  and  with  8  Ai 
watrr.   (Will.  Ann,  Phnrm.  02,  (J5.) 

With  2  At.  WaUr.  Will. 

8  C    48-0  l(i*77 

N  „ ^„  M-0  4*89 

7  H  ..„ 70  24j 

4  S « 64-0  22-36 

2  O   „ 160  5S!> 

2Ba    _ 137-2  17  94     49-l     .,     47'3 

C'^'H»S»,2BaS  +  2Aq      286*2        .  10000 

IfiVA  6  AU  Water.  Wai. 

flC 48-0        .     14-90 

N    ..  110     .  4-05 

II H  ...  II 0            :i-4i 

4  8 64-0            I9-H6 

CO    : 4H0  .,      14  90 

2Ba  1372  ...     42'HH       41*6 

aNH»ff',2BaS  +  6Aq.     .  3222  lOOOO  IT- 

IfovUrd-wBtpr   fonns   with  mrrcuvoua  nitrate   a   white    precipitate] 
(Hompmatin),  which  turns  fr^iyy  (AschoflT).     It  likewise  forma   a  whil 
precipitate  with  mercuric  nitrate,  and,  after  a  while,  with  con-otive  tn\ 
iimate.    (Hornemann.)     Oil  of  niusUinl  dissolved  in  alcohol,  foruw  witW 
corrosive  siihliniate,  a  precipitate   wliich   contains  mercury  and  chlorioaj 
in  unequal  ntimhors  of  atoms.   (Will.) 

Under  certain  circumstances,  a  crystallizahlc  componnd  of  oil 
mustard  with  bichloride  nf  platinum  may  bo  obtained,  which,  in  presence] 
of  water,  is  gradually  decompoeed,  with  evolution  of  carbonic  acid,  andj 
formation  of  a  dark  pulverulent  body.  (Will.) 

Oil  of  mustard   dissolves  very  readily  in  nlcoftol  f^xiA  ether,  (Dnmas  k\ 
Pelouie,  Faur6  ^  others.) 


Appendix  to  Oil  of  Mustard. 
I .  Formjolion  of  Oil  of  Mnstard. 

BouTBON  &  RontQUET.    J.  Phfttm.  17.  294;  abstr.  Sehv.  63,  94. 
KArnK.     J.   Pkarm,   17.  209;  abstr.     Schte.  63,   101.     J.  Pharm,  21, 

464, 
GriBotTRT.     J.  Pharm.  17,  300. 
Ei».  S1.M0N,     Poff(j.  4,%  C.51;  5I»  3fi3. 
Bt  BSY.     J.  Pharm.  20,  39;  also  Ann.  Fhami.  34,  223. 
BoiTiioN   Sc   FiiKMY.     J.  Pharm.   26.  48;  also  Ann.  Pharm.  34,  280; 

ftUo  -A  pr.  Chem.  IM.  230;  J,  Pharm.  20,   112. 
Wix<KTXK.     Jahrh,  pr.  Pharm.  3,  03. 
Lkpaoc.     J,  Chim.  m^d.  22,   171. 


Oil  of  mnHtnrd  doe«  not  exist  ready  formed  in  cruciferoas  plants,  ftt 
not  in  their  dry  port*,  a«  in  tho  wcdsj  e^peciaUy  in  the  seea  of  black 
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^nslard.  (The  seed  of  white  mustard  does  not  yield  oil  of  miutord, 
But  owes  iw  feliarfint'sa  to  sulplioainaniiie;  it  likewise  contains  myroein  ) 
?llie  proJuction  of  iIm»  oil  rtHpiiros  tno  presence  of  water,  hy  which  tho 
kni'tual  aclion  of  two  aul»stances  contained  in  black  niustnrd  is  brou^^lit 
ftbrtiit.  One  of  these  substances  is,  according  to  Bu*s«jr%  Mt/ronic  acidf 
fr.  530  which  is  present  in  the  form  of  a  potash-suit;  tjio  other  ia 
J/r/iYwi'/i,  (p.  54,)  a  substance  closely  allied  to  einiii.sin,  which,  in 
presence  of  water,  acts  a*  a  ferment  on  the  inynmic  acid,  and  forms  oil 
of  mustard  oat  of  it.  These  propositions  are  deduced  from  tho  follow- 
ing experiments,  which,  on  the  otiicr  hand,  are  thereby  explained. 

The  dry  powder  or  flour  of  blatk  mustard,  is  inodorous.  (Guibourt,) 

When  dried  over  the  water-bath,  it  exhibits  tho  mustard  odour 
only  nt  first,  so  long  indeed  ns  it  contiiins  inoi.sturo.  The  inodorous 
residue  tastes  sharp,  and  wlion  treated  with  cold  water,  immediately 
gives  off  the  strong  odour  of  nmstard.   (Kaur»''.) 

The  fat  oil  expressed  from  dry  mustard-flour  is  mild;  that  obtained 
from  the  wet  powder  has  a  strong  mustard-odour.  (Faure.)  Mustard- 
flour  moistened  either  with  c<dd  or  with  luke -warm  wuter,  soon  eihi- 
bita  its  sharpness,  the  uioro  qnickly  indeed  aa  the  water  is  warmer. 
(Faure.) 

Scurvy-grass  loses  all  Its  odour  when  dried,  and  if  distilled  with 
water,  yields  an  insipid  distillate;  but  when  distilled,  even  after  tho 
pse  of  ft  year,  with  tho  cold  aqueous  infusion  of  white  mustard  (or 
ith  I  pt.  of  the  powder  of  white  mustard),  it  yields  an  acrid  oil.  It, 
therefore,  contains  niyronic  acid,  even  after  drying;  but  its  emulsion- 
like substance  must  have  lost  its  power  by  drying.  (Simon.) — With 
recently  dried  parta  of  plant",  the  addition  of  white  mustard-flour  is  by 
no  means  UGcessiiry.  If  dri»^I  horso-radish,  scurvy-grass,  or  cress,  after 
fourteen  days'  keeping,  he  immediately  healed  with  water,  an  insipid 
distillate  is  obtained;  out  if  before  di^stillatiou,  it  be  macerated  in  water 
for  24  hours,  the  distillate  is  as  strong  a^  that  obtained  from  the  fresh 
plant.  But  if  the  plant  be  subjected  to  the  same  treatment  after  half 
A  year'*  drying,  the  distillate  obtained  from  horte-railish  and  scurvy-grass 
is  less  powerful,  unlc^  an  emulsion  of  white  mustard  be  added  before  tho 
distillation.  (Lepage.) 

Mustard-flonr  heated  till  it  begins  to  roa«?t,  no  longer  exhibits  any 
dharpncsa  on  being  mixwl  with  water.  (Faure.)  —  So  likewise  the 
strongly  heated  seeds  of  various  kinds  of  I.epidium.  (Piess.) 

The  cold  aqueous  infusion  of  nuis^tfird  flour  smells  strongly  of  mustard, 
tastes  sharp  and  bitteri^^h,  rcfldeiis  litmus,  and  deposits  a  coagulated 
albuminous  suhiitance  when  he.ited.  (Faure.)  —  Tlie  coagulation  takes 
place  lit  70'  to  80'.   (Boutron  k,  Frcniy.) 

When  mustard-flour  is  introdnced  into  a  tubulated  retort,  containing 
water  at  75"  to  80",  no  mustard-oil  is  obtained  by  distillation,  but  an 
insipid  distillate;  if  the  water  be  at  GC^,  a  tolcraldy  large  quantity  of 
oil  is  obtained;  but  water  under  50"  yields  the  entire  quantity.  Henco 
mustard-paste  prepared  with  boiling  water,  is  inactive,  the  emulsion- 
like  matter  being  coagulated  by  tho  hot  water,  and  thereby  losing  its 
power  of  producing  muslard-oil.  (Faur^.) 

If  the  mustard-flour  be  macerated  for  some  hours  in  cold  water  before 
distillation,  till  the  myrosin  is  dissolved,  and  1ms  eHiiiiuati-d  the  mustard- 
oil  from  the  myronate  of  potash,  the  whole  of  the  mustard-oil  is  obtained 
by  distillation;  but  the  more  quickly  the  water  is  heated  to  the  boiling 
point  in  contact  with  the  mustard-flour,  and  the  myrosin  thereby  coagulated 
oefore  it  has  time  to  act  on  the  myronato  of  potasbi  tho  smaller  is  th9 
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quantity  of  oil  (.lilaiiioil;  hcnco  also  uo  oil  is  obtained  by  JUlilHitj; 
mustari-Ilour  in  Beitulorrs  uppatulua  with  the  vapour  of  boiling  water. 
(HejjM,  Ann,  l^futrm.  14'41.) 

Entire  muBtanl-sccds  liislillcd  with  water,  yield  ny  mustanl-oU;  but 
if  they  are  boileil  with  water  for  five  niiiiutcd,  then  JrleJ  nQ<i  bruiictl, 
they  no  longer  exhibit  any  bhjirpue&s  vheo  treated  with  cold  wal«r. 
(Faure.) 

The  aqueous  decoction  of  black  mustard-flour  doc3  not  emit  any 
odour  of  rauHtard  when  mixed  with  white  niustjird-fi«ur  or  its  cold 
miucouri  infusion.  (Robiquct  k  Buasy.)  Simihvrly  with  tho  decoction  of 
horde-ra<iitth,  scurry-grass,  or  cress,  when  mixed  with  axi  emuUion  of 
white  mustard.  (Lepage.) 

Chlorine-water,  dilute  sulphuric  acid,  imd  olher  niineial  acids,  coagu- 
late the  emul-'ion-like  siibstunce,  and  couf^cijuontly  coitlier  produce  sharp- 
ness nor  yield  any  acrid  distillate.  (Botiiron  i*.  Itobi([Uot;  Faure.)  — 
But  the  {(haqiness  of  muatard-flour  macerated  with  cold  water,  is  by  uo 
means  removed  by  dilute  Milnhuric  acid.  (Kuure,) 

Dilute  solutions  of  ulkuli-salis  evolve  the  t.harpne.«s  from  mnstard- 
flour.  (Faure.)  A(jueous  solutiuns  of  copper  and  merciu'y-s;»lt3  (and  of 
silver-salts,  according  to  LepagCj)  produce  no  bhurpuet-s  with  mustard- 
flour.   (Faurtr.) 

With  dilute  carbonate  of  potash,  mustard-flour  emila,  not  a  ^harp 
odour,  but  an  odour  like  that  of  tneliioty  and  afterwards  an  hepatic  odoQr; 
it  docs  not  yield  any  acrid  distillate.  (Boutron  it  Uobii|uc!.)  A<|Uimhm 
caustic  alkalis  likewise  emit  no  sharpness;  and  tho  muslurd-flour,  which 
is  thereby  coloured  dark  yellow*  docs  not  yield  mustard-uil,  if  suluie- 
qucntly  washed  with  water  and  di^tillod.  (Faur6.) 

Mustard-flour  forms  with  vinegar  neither  a  sharper  nor  a  milder  pacte 
than  with  water.  (Boutron  6i  Robii{uet.)  Vinegar  almost  wholly  pre- 
vents the  development  of  tho  acrid  quality.  (Guibourt.) 

Mustard-flour,  miietl  with  at  least  twice  its  weight  of  powdered 
nutgalls,  does  not  exhibit  any  sharpnet<s  on  addition  of  water,  because  tb« 
emulsion-like  Bubstaneo  is  coa;;ulatcd  by  the  tannin.  (Fnur^.)  Mustard- 
flour  does  not  form  an  acrid  pnblo  with  alcohtd.  \Vhen  exhausted  with 
alcuhul,  it  vields  a  slightly  bitter  but  not  acrid  tincture,  and  an  intitpid 
|H>wder,  which  no  louger  exhibits  any  acridity  when  mixed  with  water, 
(Boutron  &  Hubiquet,  Faure.)  But  after  immersion  in  water  for  a  day 
or  two,  tho  tasteless  powder  again  emits  tho  itharp  mustnrd-odoor. 
(Bussv.)  [The  niyrosin  which  has  been  coagulated  by  the  alcohol,  U. 
probablv,  restored  to  activity  by  long  contact  with  water.]  When  the 
mustara-rtour  which  has  been  cxhauE^tcd  with  alcohol,  in  well  boiled 
with  water,  a  bitter  decoction  [coiit^iitiing  myronato  of  pot;»*li]  i* 
obtained,  which,  after  cooling,  yields  a  largo  quantity  of  mustard-oil 
with  tho  emulsion  of  while  mustard  [cuntiiining  niyro-iiij,  hut  not  with 
tho  emulsion  of  sweet  almonds  or  linseed.  (Houtrun  &  Fremy.)  —  Tho 
seed  of  various  species  of  LrpifiuiHf  after  exhaustion  with  oJcuhol.  nu 
longer  exhibits  any  acridity  when  treatud  with  water.  (Ploss.)  When 
horao-nidieth,  nrurvy-gra.^,  or  oro«s  U  exhansivd,  after  drying,  with  cold 
85  per  cent,  alcohol,  and  the  alcoholic  extract  is  dissolved  in  water, 
the  solution  yiohls,  with  emulsion  of  white  niuetard,  u  certain  Quantity 
of  mustard  oil;  and  the  plant,  after  nxhatistion  with  alcohol,  still  yields, 
with  the  JKuno  oinuldion,  a  large  <iuautity  of  oil.  (Lepage.)  [Tho  alrobul 
probably  diMolvc«  only  p»rt  of  tlio  myrouic  acid.] 

Ether  dooji  not  deprivn  mu.stArd-flour  of  tho  cipability  of  prolacing 
muAiard-oil  with  water.  (Faure.) 


M3rronic  Acid. 


Mjfroiu&tire,  Acide  myrmiique ;  from /jL'poi*,  sweet-smclUng  ointment! — Occnn 
jIlUKk  luosunJj  in  oombinatioa  with  potaab. 

Prrpavation.  Blnck  inustarJ-flour  is  <lric<l  at  100^,  the  fat  oil  pressed 
onl  as  completely  as  possible,  arul  tlio  resitluo  exhausted  first  iu  the 
strainer,  at  the  temperature  of  the  air,  aud  thou  with  85  per  cent,  alco- 
hol at  50"*  or  60"^.  The  alcohol  reniovoa  a  ccrtnin  quantity  of  foroiga 
nmltcr,  -nliicU  would  impede  the  crystallization  of  the  rayronate  of  pot- 
ash, and  likewise  a  very  sinull  rjunutity  «f  inyrouatc  of  potai-h,  which 
nmy,  however  be  recovered  by  evaporating  the  alcoholic  infusioHj  exhaust- 
in;^  the  extract  with  wtiter,  and  evapnratinj;  the  filtrate.  The  innstard 
which  has  been  exhausted  with  alrobul,  if  freed  from  alcohol  under  tho 
press,  and  treated  witli  water,  either  warm  or  cold,  eivea  up  to  tho  water 
the  myrouato  of  potrij^h,  which  may  then  ho  obtained  in  the  colourlpflastito 
by  evaporating  the  filtrate  to  a  thin  extract  at  a  gentle  heat,  exhausting 
with  weak  alcohol,  which  separates  a  viscid  eubtitaDcc,  evapomtiug  tho 
alcoholic  filtnite,  and  wofhing  the  resultinij  crystals  with  weak  alcohol. 
Tho  acid  may  be  obtained  from  tho  potash-salt,  cither  by  mixing  tho 
aijucuus  solutions  of  100  pts.  myronato  of  potash  and  08  pt8.  tartaric 
lUMd.  evaporating  to  a  certain  extent,  and  extracting  thh  myronic  acid 
with  alcohol;  or,  which  is  better,  converting  the  potasli-salt  into  a  baryta- 
»alt,  and  precipitating  its  at^neous  eulutiun  with  an  equivalent  quantity 
of  sulphuric  acid.  (Rripccting  this  prcpamlion,  compart  E.  SimoD,  Pogff,  51, 
383,  ami  Wiiicliler.  Jahrb.  pr,  Pfiarm.  3*  93).^  Lepiige  did  not  succeed  in  preparing 
my rotinte  of  potAsh  from  horse-rAdish. 

The  colourless  aqueous  acid  thus  obtained,  leaves,  on  evaporation,  an 
inodorous,  bitter,  and  sour,  uncrystallizable  syrup,  which  reddens  litmus 
strongly. 

It  contains  C,  N,  11,  S,  and  0. 

It  decomposes  when  more  strongly  heated,  yielding  various  volatile 
pruilncts.  —  Its  dilute  sobition,  when  boiled  for  some  lime,  gives  off'  sul- 
phuretted hydrogen.^ With  aqueoua  myrosin  it  yields  oil  of  mustard. 

The  Ms/i'Onnf/'Ji  arc  inodorous.  Thoy  likcwiso  yield  oil  of  mustard 
with  aqueous  niyronin.  They  arc  all,  even  tho  baryta,  lead  and  silver- 
5alLs,  Eohible  in  water.  The  ammonia^  potash,  soda,  and  baryta-salts  are 
crvstalliiaiblo.  Tlic  potash-aalt  fornix  largo,  transparent,  coiourloss 
crystals,  which  are  ucntnil,  permanent  in  tho  air,  have  a  cording  and 
hitter  tasto,  neither  give  olT  water  nor  uaderg(i  any  othur  change  at  100^, 
but  fofe  at  a  stronger  heat,  awelling  up,  giving  oiT  an  odour  like  tliat  of 
bunit  gunpowder,  and  leaving  first  a  tumeticd  charcoal,  and  then  sulphuto 
of  potash.  Hot  nitric  acid  acts  upon  the  pota-ih-salt  with  evoltition  of  red 
funics,  and  forms  sulphate  of  potii^h.  Weak  alcohol  dissolves  a  small 
quantity  of  the  potash-salt,  absolute  alrohol  none  at  alh 

Myronic  acid  dissolves  in  alcohol,  but  is  not  perceptibly  soluble  in 
ether.  (Buesy.) 


CAUTCHBNE:  NITHOGEN-MJCLEUS    C-NH*. 


Myrosiu. 

The  emulsion-like  substauco  in  black  and  white  muelard-socd.     Tl 
seed    of  Raphanns  futivuti.   JiiofJti^a   SVaptm^    oleracect    and    cumj 
Erj/simum  AUiaria,  Che\ran(hu»  Chfiri,  Draba  rmut,  Canhtniw  pi 
and  amai'a  and  Thlaspi  nnvttsey  likewise  ciintain  myrosin.  (Lejjaj^e.) 

Pulverized  white  luustard  is  exhausted  with  cM  water;  the  Gltrftl 
ovaporatod   to  a  syrup,  at  a  tcmpt'ralure  hclow   40";  llio  syrup  pre* 
pitated   hy  a  inodcrato  quantitv  of  aloohol;  the  precipitate  dissulvcd  1^ 
water  after  the  alcohol  haa  hc-un  poured  off,  and  the  solution  vvaponit^ 
to  drvneea,  al  a  temperature  below  4U'. 

Alyroain,    as   ihua    obtained,     roaemblca    other    protoiu-corapoum 
When  inciueratec,  it  leaves  sulpliate  of  lime. 

In  the  aiivte  of  aqueous  solution,  it  ia  co3;;ulatcd  by  heat  and  also  hj 
jilcohol,  and  lo^cfi  iu  power  of  i'liniiiiating  oil  of  mubtard  from  uiyroni 
ftcid;  but  it  recovers  this  power  after  immer/iion  in  water  for  24 
48  hourd. 

The  golutidU  of  niyroijin  mixed  with  rnvronate?,  ^'ivti^  off,  after  fin 
niitint^s,  »  faint  od<«ur  nf  niutitard-oil,  which  ^'radually  ^rowa  slroii^'orj 
and  if  the  liquid,  which  haa  become  turbid  ami  percopiibTy  sour,  be  tin 
dititilled,  ilie  mustanl-oit  passes  over.  The  turbidity  proco<!d!i  from 
prolein-cotnpoiind,  wbich,  when  coUfcted  on  a  tilter,  itppeiira  liko  a  whi( 
cream,  and  unJer  tbo  tnicrohcu[>o  is  been  to  cun^ii^t  of  sniull  ;;liibules  tiki 
those  of  beer-yoast ;  this  ttubfitaoce  does  not  eliminate  mu:iiard-oil  fr 
myronato  of  potash.  —  Myrosin  does  not  eliminate  hydrocyanic  ncU 
from  aniygdalin:  neither,  on  the  other  bau<I,  dues  tiynupto^ie  (the  cniuf 
eiuu  of  almonds),  evolve  mnst.'ird-oit  from  iho  nlyronate^. 

The  aqueous  solution  of  myrosin  is  transparent,  colourless,  and.  gumrnVg 
ftod  froths  when  agitated.  (Buasy,  J,  Ffutnn.  26,  44;  comp.  WinckleVj 
Jahrb.  pr.  I*harm.  3,  t»3). 

2.     OU4  rdaUd  to  Oil  of  Mustard, 

Many  of  the  oiU  obtained  from  crnciferous  plants  by  distitlatioD  wil 
Wat«r  exhibit,   to  a  certaiu  extent,  the  same  chemii-ul  relatiuus  as  oil 
mustard,  the  slight  diflerences  of  odour  perhaps  ari^-ing  from  iho  ui 
0pnco    of  small  iiuantitirs  of  other  oil.-n.      In   several   oils  obtained  /rtM 
^^acifera',  consiilerablc  qnantitios  uf  garlic-oJI   may  be  deleotetl.     Otfavl 
tin  exhibit  quite  peculiar  chemical  charnetcrs.     But  they  all  spficar  U 
with  mofil&rd-oil  in  containing  nitrogen  and  sulphur. 

A .     OiU  nearly  identical  with  OH  of  MuMard. 

a.  Oil  0/  Horttr-i'^f'Hsh.  —  Obtained  from  the  root  of  Cochhtiria  A 
taciay  by  mnkin^  it  into  n  pantr  and  <liKtilIin<r  it  }>rr  se.  (Kitihof.)  — Tl 
oil  c'xitts  in  tbo  root  ready  formed,  and  exhibits  its  odour  ininiv* 
on  tritnmtin}^  the  root.  If  the  distdttition  bo  performed  in  a 
fltill  with  a  tin  head,  only  a  small  quantity  of  oil  i^  obtaiood,  in  co'nfd^ 
qncDCO  of  the  formation  uf  met:illic  sulpliiao;  houcu  it  is  be»l  to  dij 
3  pt«.  uf  thu  (tnoly  chopped  root  with  2  pt^.  of  water  iu  a  eUia  venelj 
00  pts.  of  the  root  thus  treated,  yield  almut  0*05  pta.  of  emd«  oilf 
-kioh  must  bo  rectified  with  wat«r,  and  dried  orcr  chloride  of  cmlciam. 
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Tbe  puritied  oil  is  oolourlesfi  or  very  palo  yoUow;  btw  a  ileusitv  of  1-01 ; 

ainella  like  oil  of   mustard;    ami  contain*   48*41   p.  o,  C  aiul  5'2G  H. 

fHubatka.)    Tbe  crude  oil  is  li<jlit  yelluw,  of  the  consisteuce  of  cinuauiou- 

oil,  and  euikfl  iu  water;  it  evaporates  quickly,  and  liaa  an  intolerable 

0<lour  of  horse-radish,  so  strong  indeed  that  a  drop  of  it  in  sufficient  to 

fill  a  room  with  the  odour;  lattus  sweet  at  fir«t,  afterwards  wharp  and 

Luruiii^j  and   iutlaincs  the  lipa  and  tongue.  (Einhuf.)  —  When   the  oil  u 

kept  for  a  year  under  water  in  a  closed  vessel,  it  disappears,  and  silvery 

■needles  are  formed,  which  smell  like  horse-radiah,  excite  irritation  in  tho 

tLroat,  melt  when  heated,  exhaling  an  odonr,  first  of  horse-radiah,  then 

oi  ppppennint,  then   of  camphor,   and  volatilize   at  the   same  time  coni- 

'pletely;  tliey  dissolve   but  slowly  in   akohol.  (Kinhof.)  —  Tlio  pur©  oil 

iBcquires,  after  a  time,  a  deeper  yellow  colour.     When  it  is  treated  with 

pitric  acid,  a  violent  evolution  of  nitric  oxide  takes  place,  and  a  porous 

|SubfltaDce  [nitrosinapylic  aoiil  1]  separates  out;  but  long-continued  action 

required  to  convert  the  ^^ulpliur  completely  into  tiul])luiric  acid.     Oil  of 

'itriol    acts   violoutly    on   the   oil.   with    evolution    of   siilpiiurouy   acid. 

Jhlorino  gas  converts  the  oil,  with  formation  of  liydrocJiloric  acid  aud 

hlorlde  of  sulphur,  into  a  thick  dark  mass,  which  melt:^  at  lUO',  and 

Ueu  tn.*ated  with  alcohol,  leaves  a  viscid  insoluble  residue,  smetling  liko 

lolted  sulphur.  Horae-radish  oil  not  only  yielda  sinapoline  with  bydrated 

txide   of   lead,  but   likewise   thioainnamiuo   with   ammouia.    (Ilubatka.) 

The  uolutiou   of  horse-radidli  oil    in  water  is  neutral,  forms  a  brown 

precipitate  with  neutral  acetate  of  lead,  and  black  with  nitmte  of  silver, 

The  oil  dissolves  readily  iu  alcohol.  (Eialiof,  A'.  Gf/tl.  5,  SGCt.)    Hubatka, 

rtn    Phorm.  47,  153;  see  also  Tingry,  CrelL  Ann.  1790,  2,  68j  Gutrel, 

IrdLAnu.  1792,  2,  180. 

6.  Oil  of  Scitrvy-r^ass. — Obtained  from  tho  freah  herb  of  CocAlearia 
The  dry  herb  docs  not  yield  any  oil  by  di.Hlillation  with  water,  unless 
bo  previously  mixed  with  white  mustard-Hour.     Tbe  oil  is  exactly 
ke   oil  of  mustard,  but  docs  not  boil   below  loR"^  to  159''.   (E.  tfimoD, 
\  Br.  Arch.  2i»,   185;  P'^ffg.   50,   377.)     The  oil  is  yellowish,  heavier 
lan  water,  has  a  trau:sient  penetrating  odour,  and  a  very  sharp   taste. 
^BuchoU.)     It    is  brownish  yellow   aud   lighter  than   water.  (Reybaud, 
'^.  Pharm.  20.  453/)     By  2  pta,  of  fuming  nitric  acid  it  is  converted  into 
*oft  rcftfin.  (Hasse.)     This  oil,  like  oil   of  mustard,  yields  sinapolino 
'ith  bydrated  oxide  of  lead,  and   thiosiunamino  with  ammonia,  and  the 
thiosinnamine  thus  formed  likewise  yields  hydrosulpbocyanic  acid  by  dis- 
tillation  with  dilute  sulphuric  acid,  and  siunatnine!  when  treated   with 
bydrated  oxide  of  lead.   (K.  Simon  )  —  Tho  solntiou  of  the  oil  in  alcohol, 
the  Spiritug  Cochlraria^  deposits,  when   kept   for  some  time,   colourless, 
inodorous,  warm-tasting,  very  delicate  needles,  which,  when  heated,  omit 
a  strong  odour  of  horje-radish,  an<l  blacken  a  silver  needle;  are  decom- 
posed by  nitric  acid,  ffiviug  ofl'   fir^t  nitrous  fumes  with  ellervescence, 
and  then  an  odour  of  bittor  almonds;  and  dissolve  in  oil  of  vitriol,  hydro- 
chloric  acid  and  potash.    (Uieni.   JtUtrb.  prakt.   Pharm.    1,   327.)     The 
SpiritHt  CocfUtarive  comp.  deposits  crystals  of  sulphur.  (Lepage,  J,  Chim. 
■d.  17,  293.) 

e.  Oil  from   the  root  of  Erysimxtm  AUima     {AUiarta  of.)     Tho 
in  spring,  before  tbe  leaves  are  developed,  smells  like  horse-radish, 
id,   when   fre-^b   cut  and   distilled  with   water  iti   a  glass  retort,  yields 
'U3  p.  c.  of  an  oil  resembling  oil  of  mustard,  and  forming  thiosiunamine 
ith  ammonia.  —  The  leavf^  of  this  plant,  on   the  contrary,  emell  ftl 
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garlic,  ami  yicM  by  liifltillation  with  water,  a  watery  lii|a](l,  Lavin*.*  the 
tfinell  and  taste  of  garlic.  Perhaps  niniiy  cruciferous  planU  fir*t  j»ro- 
dncc  oxide  of  allyl,  wliich  is  subaoqtieiuly  transformed,  iu  the  roots  into 
eulpbooyapide  of  all^'l  (oil  of  muetard).  and  in  the  leave*  into  Efulpliido 
of  allyl  (oil  of  garlic).  (Wertbcim,  Auv.  Fhonn,  o2,  52.)  —  TIte  #«•/ 
of  JCtytimum  All.  from  euuny  situations,  yicUU  only  oil  of  maatard;  that 
from  oiber  situations  0*0  p.  c.  of  a  mixture  of  00  p.  c.  mustard  oil,  and 
JO  p.  c.  garlic-oil.  (Ploss.  Ana.  l^hann.  5S.  38.) 


//.  Oil  /mm  the  herb  aivd  tccd  of  flcris  am<zra. 
niutitard.  (Plcss.) 


Bebarcd  like  oil  o( 


B.     MizUtvu  ofthf.  OiU  of  Muniard  and  Oarlic, 
Already  iQentionetl  (ix.,  372,  373). 

C.     Pratlutr  0th. 

a.  Oil  of  Cret*. — Tbo  bcrb  of  Lejndinni  rmfrralf  and  the  inodoroBs 
•eed  of  Lepidium  rudfraff,  natimim,  and  campestrcj  bruised  ami  macrralnl 
in  water,  yield  by  distillution  a  milky  water,  from  which,  by  repented 
fractional  rectification  in  j:lae9  ve«^eU,  (injiMDuch  as  copper  exerts  a 
decompoirinir  action),  a  yellow  oil  may  bo  obtained,  'ibis  oil.  after 
further  rectification,  ifl  colourleFe,  but  turns  yellow  a^'ain  on  exposure  lo 
llghi.  It  is  heavier  than  wntiT,  neutral,  exhibit*!  the  refre.-ihing  but 
•omewhnt  ulliaceoua  odour  and  biting  taste  of  water-cresses,  and,  wlieq 
its  vapour  is  inhaled  in  rather  lariro  qnantily,  produces  drynese  in  th« 
throat  and  head-athe.  It  cannot  bo  distilled  undeeomposed  wilboul 
water.  By  oxidaliou  with  nitrie  acid,  it  yields  sulphuric  acid.  Willi 
itiercuroua  nitrate  it  forms  a  black  precipitate  of  Fuiphide  of  ntercurVi 
with  corrosive  f^ublimnto  a  white  precipiinte;  with  nitrate  of  silver, 
•ometinies  white,  eonietimes  black;  with  bichloride  of  platinum  iu  alco- 
kolio  aolution.  an  onini^o-yollow  precipitate  after  a  while.  Aijueous  jot- 
Msh  and  ammonia  have  no  action  on  this  oil.  It  di&<olvc.s  with  red  coloui 
in  oil  of  vitriol,  ami  ttiay  be  xcparntcd  nfrain  by  wator.  It  di.^ifulr 
fllowly  in  water,  readily  in  nieohol  and  ether.  (PIcse,  Anu.  I*/tarm, 
58,  3G.) 

The  frc»h  leave*  of  Lrpiditnn  UttlMium  yield  by  distillation  witt, 
water,  a  neutral  r.il  heavier  than  water,  together  viih  a  milky.  »trot 
emetliuL^and  sharp- tasting  wattr,  which  loses  its  sharpness  by  expoxi 
to  the  air,  ami  lihcwifte  in  a  few  hours  after  bein;;j  mixed  with  cblorii 
(whereupon  it  prvcipitiitcM  cblorith'  of  barium);  it  ;;nLdu»1ly  fornix  n  blnel 
|irecipitate  with  nitrate  of  silver;  Ibiekens  metaUre  silver  after  a  whiU 
and  is  depriveil  of  its  taste  nml  odour  by  ehareonl  powder.  (Sicudel 
Dit*.  dc  Acrrdim  fifmmdl.  Vfyrmb.   Tiiln'ny,   1S0.1.) 

i.  Oil  of  Hadi*k.  -*  The  root  and  Jioed  of  TiaphaHU*  itativu»  vitdd  vril 
Water  a  milky  distillate,  from  which  a  small  cuiantity  of  oil  may  I 
obtained  by  rectification.  This  oil  is  colourless,  heavier  ihau  Hai»T,  am 
has  the  taste  but  not  the  smrll  of  r.idi«;hes.  It  contains  f^iihdiur. 
forma  a  whito  precipitate  with  eorrt»*ivo  sublimate  and  ynllow  wi 
bichloride  of  platinum.  It  dis9olr«a  with  tolerable  facility  ia  w»l 
(PIcw) 

The  Minio  oil  U  obtained  by  di>tilllntf  with  water  th«  Mtn^Si/f  £i\t4 
Kapusj  Cochfrrttia  Draba^  antf  ('heiranlhm  auititus.  (Plew.) 
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3.     Peculiar  Acid  obtained  from  Mustard, 

Black  mnetard,  whether  previously  exhausted  with  alcohol  or  not, 
or  scurvy  grass,  or  horee-radieh,  is  digested  in  water  containing  a  small 
quantity  of  carbonate  of  soda,  the  liquid  distilled  witli  sulphuric  acid, 
the  distillate  neutralised  with  soda,  and  again  distilled  with  sulphuric 
acid  after  sufficient  evaporation. 

The  aqueous  acid  thus  obtained  precipitates  silver  from  the  solution 
of  the  nitrate,  like  formic  acid.  Dut  its  salts  crystallize  less  easily  and 
less  soluble  than  the  forraiates;  the  lead-salt  dissolves  in  4  or  5  pts.  of 
water. 


p.    Nitrogen-micletts.     C^NAdH^ 

Thiosinnamine. 

C«N>H«S»=C«NAdH*,H'*S^ 

DcMAS  &  Pelocze;  Aschofp;  RoniQUEX  &  Bussy;  Lowig  &  Weid- 

MANX:  in  the  memoirs  cited  under  oil  of  mustard. 
Ed.  Simon.     Fogg.  50,  377. 

Sen/ iU-ammoniahj  Bhodallin. — Discovered  by  Dumas  &  Pelouze  in  1834. 

Formation,  Oil  of  mustard  absorbs  ammouiacal  gas  in  large  quantity, 
aud  forms  with  it  thiosinnamine  without  separation  of  any  substance 
whatever;  it  behaves  iu  the  same  way  with  aqueous  ammonia,  in  which 
indeed  it  is  converted  into  a  crystalline  mass  of  thiosinnamine.  (Dumas 
&  Pelouze.) 

C«NE1*S2  +  NH3  ==  C«N-H«S-^ 

The  formation  of  a  small  quantity  of  sulphocyanido  of  ammonium  in  this 
reaction  is  merely  accidental.  Since  oil  of  mustard  cannot  be  recovered 
from  thiosinnamine  by  the  action  of  either  acids  or  alkalis,  and  as 
thiosinnamine  does  not  give  off  ammonia  wlicn  treated  with  cold  potash, 
and  but  slowly  when  treated  with  boiling  potash,  the  arrangement  of  the 
atoms  must  have  been  altered  in  it^  formation,  and  an  amidogen-coni- 
pound  produced.  (Dumas  &  Pelouze.)  This  supposition  is  corroborated 
by  the  fact  that  whereas  oil  of  mustard,  when  treated  with  hydrated 
oxide  of  lead,  Ac,  loses  carbon  and  sulphur,  thiosinnamine  is  by  the 
same  reagents  deprived  of  sulphur  only.  (Will.) 

■  Preparation,  1.  By  saturating  oil  of  mustard  with  ammouiacal  gas. 
(Dumas  &  Pelouze.)  —  By  placing  oil  of  mustard  together  with  excess  of 
ammonia  in  a  closed  bottle,  till  it  is  completely  converted  into  a  crys- 
tilline  mass;  dissolving  this  mass  in  water;  decolorizing  it  with  animal 
charcoal;  theiv  filtering;  and  bringing  it  to  the  crystallizing  point  by 
evaporation  and  cooling.  (Dumas  &  Pelouze.)  —  To  1  vol.  oil  of  mustard, 
3  or  4  vol.  strong  ammonia  may  be  taken.  If  the  non-rectified  oil  be 
used,  the  mother-liquor  decanted  from  the  crystalline  mass  is  coloured 
by  a  resinous  substance;  but,  when  freed  frum  this  impurity  by  boiling 
with  animal  charcoal,  it  yields  crystals  of  thiosinnamine  to  the  last  drop. 
If  it  bo  not  decolorized,*  the  crystals  obtained  are  less  pure,  but  larger 
and  more  developed.  (Will.)     The  two  liquids  need  not  be  agitated 
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Uigelher.  As  soon  2i«  the  crystaln  »ro  completely  formed,  the  oxooM 
atuiuoiiia  ehoald  bo  left  to  cvupurule  in  tbe  air.  (liubi^uet  and  Busey.) 
The  crystaU  fir^t  obtained  are  yellowish,  and  cuubiminatcd  with  a  ]h\ 
quuDtity  of  aulphocyaoidtiof  unimoniuni:  thoy  may  be  purilied  by  repeal 
cryatalfizntion  from  water  and  by  uuimul  cb:ircouI.  If  tbu  amuioitiii 
ullowed  to  act  groilunlty  and  in  tiinall  ]>ortioti6  on  the  oil  of  mu6tard, 
(juantity  of  tbioiiiiinamine  obtained  la  smaller,  especially  if  the  mixtt 
be  frequently  heated;  and  tbcru  remains  an  oil,  Laving  uo  longer  a  shi 
but  rather  a  sulplinrous  odour.  (A«chotf.) 

Frofifrii€$.     White  thiniufr   rhombic   pri«nis,    (Duraas   *^    Pcloux^ 
Prisma  belongiu*^  to  the  ri^dit  prifmatic  ^vt^tcni,  exactly  ^imihir  to  tin 
of  fonnialo  of  baryta.  (Will.)     Oblique  rhombic  prisma  often  baring 
base  very  much  developed,  and  the  obtuse  edge^j  of  the  rhumboidal  fa 
replaced  by  several  planea  parallel  to  the  diuj^oual  of  the  ba«e  whi< 
joins  the  acute  e<l<;oH  of  the   pritim.    (Bcrthulot  ^  l>n  Liiea.  J\'.  Am 
Chlni.    Fhys.    44,   408.)  —  >^clt:*  :it    TO"    (Dumaa  &   Peloiiie),    at    7 
(Wertheira),  to  a  colourless  liquid  (Will),   which  on  cooling  sulidifics 
a  white  cnamel-liUo  nmHS  (Ai^choOf),  or  in  a  radiutiii^^  mans   (^W'ertheim] 
—  Cannot  be  volatilized  without   decomposition.    (Will.) — Inodoi 
iiud  bitter.  (Dumas  ct:  Pelouze.)     lu  mo<lerate  dose:),  it  doea  not  exert 
poisonous   action   on  the   human   or;;auism,    but  nevcrthclcjid  produi 
palpitation  of  the  heart,  sloeplcssncM,  &c,    (Wohler  &.  Frcrichs,   A\ 
Phami.  C;,  342.)     Neutral  to  vegetable  colours.    (Aschon*,  Robiquot 
Duwy,  Will.)  —  Thio«iinnamino  prepared  from  arlitlcial  oil  of  mu^i 
(p.  42)  exhibits  the  same  properties  aa  that  which  is  obt4tined  from 
natural  oil.  (Berthclot  &.  Dc  Luca;  Ziuln.) 
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Werthvim    anilyved    tbo    thbsinnnniine  firppuvd    from    Srfftimmik    AUi 
Ilub«tkA,thit  obtained  from  CochUtarin  off.;  Bcrlbrlot  ^  Uc  Luck,  ttiat  obtaimid  fr 
tbc  ulilicial  tnuaUird-oU  prepared  fratn  lotlopropylcue. 

Dfccmpo*itioii$,  1.  Thiusinnamine  iif  decompoHMt  when  somewl 
htroiigly  hfntfff,  leaving  a  residue  of  charcoal,  and  pivinjcj  off  whil 
pun^^ent-snielling,  alkaline  fumes,  from  which  drujn  of  oil  and  hydi 
oalpuocyanic  acid  condense.  (AechotT) 

2.  The  eonceutratcd  aqneoua  solution  mixed  with  chierine-itQUr 
hibitit  a  turbidity  which  dirtappears  after  a  while,  but  is  rcprodiiCMl 
the  addition    of  more  chlorine,   then  diMUiq>«ar!i  again,   anj    nftoi 
contninH  hydrochloric,  and  sulphurio,  but  uo  hydrosulphocyanic 
In  like  manner,  tromiiif.   formn  with  tlie  ftoluiion,  a   white   pn 
which  quicklv  disuppoanf,  and   is  reproduced   on  the  addition  of'm! 
bromine.     When  the    bromine  has   been  added    to   tho  Mdutiou   till 
yollowiHh  colour  \n  produced,   tlie  liquid  depo<)it4  a  red-brown  oil,   . 
lonj:er  »niellin(r  like  niiistnr»i-oiI,  while  hydrobromic  And  emlphurir  acic 
remain   in  solution.  —  A  small  (juuntity  of  iwlme  diseolves  in  thn  coi 
c^utrated  solution   of  thioainnamiuo   without  colour,  %  larger  quftntil 
with  yellowish  coloar»  depositing  a  rod-brown  oil;  and  tho  litmua 
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deniDg  liquid  filtered  therefrom  deposits  on  boiling  a  white  powder^ 
containing  salpfaur  and  iodine.  (Aschoff.) 

3.  I^itric  acid  decomposes  tblosinnamine  with  formation  of  sulphuric 
acid.  (Dumas  &  Pelouze.) 

4.  When  thiosinnamine  is  distilled  with  dilute  phosphoric  or  aiUphuric 
acid,  hydrosulphocyauic  acid  passes  over,  (Aschoff,  E.  Simon.) 

5.  Mercuric  oxide  or  lead-oxide  decomposes  tlijosinnamine,  forming 
sinnaminc,  a  metallic  sulphide,  and  water  (Robiquet  &  Bussy,  Will): 

CN^Hssa  +  2HgO  =  C«X21i«  +  2HgS  +  2H0. 

One  pt.  of  thiosinnamine  triturated  with  5  pts.  of  mercuric  oxide,  quickly 
becomes  heated  above  its  melting  point,  and  from  the  resulting  black 
mixture,  water  or  ether  extracts  slnnaniine.  (Robiquet  &  Bussy).  Simi- 
larly with  oxide  of  lead  anhydrous  or  hydrated.  After  the  extraction 
of  the  sinnamine  by  ether,  tbero  reuiaiiis  sulphide  of  mercury  or  sulphide 
of  lead,  mixed  with  the  excess  of  the  metallic  oxide,  but  free  from 
carbonic  acid  and  sulphocyanogen.  (Will.) — According  to  E.  Simon, 
there  is  formed,  besides  sinnamine,  another  alkaloid,  which  likewise 
dissolves  in  water,  alcohol  and  ether,  but  is  of  unctuous  consistence;  but, 
according  to  Will's  suggestion,  this  supposed  alkaloid  is  probably 
nothing  but  basic  acetate  of  lead,  inasmuch  as  the  hydrated  oxide  of 
lead  Used  by  Simon  may  have  contained  acetic  ncid.  According  to 
Marchand  &  Simon  also  {J.  pr.  Chem.  19,  235),  thiosinnamine,  freed 
from  part  of  its  sulphur  by  the  action  of  hydrated  lead-oxide  and  water, 
yields  a  filtrate  which  reddens  ferric  salts,  crystallizes  with  diflScuUy, 
and  again  yields  oil  of  mustard  by  distillation  with  sulphuric  acid. 

6.  Thiosinnamine  boiled  y^r \ih  fir td  alkalis  ^{yQS  offammoniacal  gas  but 
slowly.  (Dumas  &  Pelouze.)  — When  boiled  for  some  time  with  baryta- 
water,  it  slowly  deposits  carbonate  of  baryta,  while  the  liquid  slowly 
takes  np  sulphide  of  barium,  and  gives  off  a  small  quantity  of  ammonia 
only  when  the  baryta-water  becomes  somewhat  concentrated.  The 
remaining  liquid,  freed  from  baryta  by  carbonic  acid,  yields  by  evapo- 
ration, a  very  bitter  but  scarcely  alkaline  syrup,  which  appears  to 
contain  an  alkaloid  different  from  sinnamine.  (WiU.) 

7.  Thiosinnamine,  heated  with  potassium  till  it  melts,  assumes  a 
brown  colour;  at  a  higher  temperature  it  detonates  slightly,  with  emis- 
sion of  black  smoke,  and  forms  sulphide  and  sulphocyanide  of  potassium. 
(Aschoff.) 

Aqaeoos  sesquichloride  of  iron  is  gradually  deprived  of  its  yellow 
colonr  and  acid  reaction  by  thiosinnamine,  and  deposits  black  flakes 
when  boiled.  Sulphate  of  copper  is  decolorized  by  thiosinnamine  if  not 
too  dilute,  and  alcohol  added  to  the  solution  throws  down  light  blue 
flocks.  (Will.)  —  Aqueous  thiosinnamine  forms  with  acetate  of  copper 
a  scanty  whitish  precipitate,  which  afterwards  turns  brown;  and  the 
liquid  filtered  therefrom  assumes,  when  mixed  with  protochloride  of  iron, 
a  reddish  colour,  and  yields  a  copious  white  precipitate  insoluble  in 
hydrochloric  acid.  (Aschoff.) 

Combinalioni'  Thioaiunamine  dissolves  in  cold  and  much  more 
readily  in  hot  water  (Dumas  &  Pelouze,  Will);  after  fusion,  it  dissolves 
lest  easily.  (Aschoff.)  —  IT.  When  thiosinnamine  (prepared  from  natural 
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inuatarJ-oll)  is  Jissolvod  ia  boiling  wator,  the  solution  rarely  crvM 
on  cooling;  it  ni^v  ovou  be  kcj)l  iu  cnfKsulcs  cxixiijeU  to  the  air,  wii 
itrpositiiig  crystals;  but  on  stirring'  the  liquid  brifikly  with  a  glasa-rod, 
it  eolidifioa  in  a  mass.  Moreover,  when  thiosinnamino  is  melted  umler 
a  fiiiiall  quantity  of  water,  it  remains  at  the  bottom  after  cooling  in  tlie 
form  of  a  viscous  laver  which  prescrvob  ita  rKiiiid  form  for  a  lonjr  time 
if  loft  at  rcFt,  but  sofidiiles  imnioiliately  on  agitation.  These  phenomena 
jire  siiftioicntly  marked  Vy  interfere  with  the  regular  cry.slallization  of 
thioainnamine;  hetico  to  elfect  tlio  crystallization  it  is  advisable  to  iutro. 
duco  into  the  tepid  liquid  a  f^loAs  rod,  bavin/i;  crystals  of  thi<ksinnaniiiiA 
already  attuchcd  to  it,  and  ho  jdaccd  that  the  cryetilt*  may  bo  just  at 
the  upper  f^urfuco  of  the  liquid  or  even  a  tittle  aboro.  (Dcrthclot  6c  Do 
Luca,  iV.  Ann,  C/tim,  Phyn,  44,  4U9).  f . 

ITt/drochfoMtt  of  Thtoxi  linn  mint, —  116  ptd.  of  pulverir.ed  tbio,«inM:t.. 
mine  exposed  to  tlie  action  of  a  stream  of  hydrnchloric  arid  unji,  and 
gently  heated  towards  the  end  of  tlio  action  till  fusion  takeu  phice, 
absorb  64*82  pis.  of  hydrochloric  acid.  The  compound^  when  exposed 
to  moist  air,  gives  off  vaponra  of  hydrochlorio  acid.  (Will.) 

Thiminnaminfl  does  not  appear  to  combine  with  «ii//Muri>,  niiric,  lisalit,  or  acflit] 

•rtrf.  (Win.) 

2ffiruri/-rompounif.  —  The  hydrochloric  acid  solution  of  tbiotiinnamina 
forms  with  nqucoua  corrosive  sublimate  a  white  curdy  precipitate 
Kolublc  in  acotie  acid;  it  must  be  pressed  between  pajwr,  and  dried  at 
gentle  beat.  (Will.) 
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nitrate  n  ^"cy  prc- 
a  white  precipitatin 


4 


CN'H"S>,4HgCl. 

Aqueous  thioainnamine  forms  with  mercurnus 
cipitato.  and  with  mercuric  nitrnte,  after  a  while, 
(A«chull'.) 

Sihtr-<nm/)fiumi.  --a.  A  warm  nqucoufl  holution  of  thio«iunan»iii<* 
dissolves  a  larj^  quantity  of  recently  precipitated  chloride  of  stiver,  and 
becomes  milky  on  CiKtlin^r,  with  »eparutinn  of  a  turpentino-Uko  com|KiDiHl 
of  tbioiiinnaminc  and  cblorido  of  silver.  (Will.) 

6.  The  thirk  white  rryAtutlino  precipitate  ubtaineil  with  concentrated 
aqueous  solution  of  thiusiunaniino  and  nitrate  of  silver, after  l»eing  wa^lK-d^J 
with  water,  and  dried  at  100'.  is  preeni^b  white,  an<l  in   tbo  dried  statf^f 
is  bnt  little  altered  by  exposure  to  lijifht.     When  decomposed  by  aqueous ^^ 
sulphuretted    hydro(;en,   it  yields   sntphido  of  silver   uml  a  mdutiou  uf 
thiodinniiniino   and    nitric    acid;    bence   uo    mu0tard-oil    is   reproduced. 
(Ltiwiij  A  Weidmanu.) 
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Ascbuff  formerly  made  the  following  statements  regarding  this  com- 
poand:  Thiosinnamine  forms  with  nitrate  of  silver,  if  concentrated 
solutions  be  used,  a  copious  white  crystalline  coagulum,  solultle  in  excess 
of  either  reagent.  The  precipitate  turns  brown  even  in  the  dark,  and 
glimmers  when  heated,  evolving  a  large  quantity  of  cyanogen  and  leaving 
sulphide  of  silver.  If  it  be  suspended  in  water  and  slowly  decomposed 
by  sulphuretted  hydrogen  (too  rapid  decomposition  causes  rise  of  tem- 
perature and  evolution  of  nitrous  fumea),  and  the  liquid  then  distilled,  a 
light  yellow  oil  having  the  odour  of  mustard-otl  passes  over,  together 
with  an  acid  liquid.  — The  precipitate  dissolves  when  slowly  washed  with 
water,  leaving  however  a  black  powder  probably  consiating  of  sulphide 
of  silver;  the  aqueous  solution  docs  not  redden  ferric  salts.  The  pre- 
cipitate dissolves  in  warm  dilute  nitric  acid,  and  separates  again  on 
cooling,  provided  the  liquid  be  not  too  dilute,  and  has  not  been  heated 
too  long.  Very  dilute  solutions  of  thiosinnamine  and  nitrate  of  silver 
remain  clear  when  first  mixed,  but  turn  brown  after  a  while  and  yield  a 
black  precipitate.  (Aschoff.) 

Aqueous  thiosinnamine  forms  a  yellow-brown  precipitate  with  Ur' 
chloride  of  gold.   (Aschoff.) 

Platinum-compound.  —  Thiosinnamine  saturated  with  hydrochloric 
acid  gas  and  dissolved  in  water  forms  with  bichloride  of  platinum  — 
which  may  contain  a  certain  quantity  of  free  hydrochloric,  but  no  nitric 
acid  —  at  ordinary  temperatures,  a  yellow-red  precipitate,  which  fuses 
and  blackens  at  a  gentle  heat,  and  leaves  sulphide  of  platinum  when  more 
strongly  heated.  (Will.) 

If  the  precipitation  be  performed  with  warm  solutions,  or  if  the 
chloride  of  platinum  be  precipitated  by  thiosinnamine  dissolved  in  water 
and  mixed  with  hydrochloric  acid,  the  precipitate  exhibits  the  somewhat 
different  composition  given  under  6.  (Will.) 

Dried  at  100*.  Will. 

a.  b, 

8C  48-0  ...     14-90     ...     lC-8 

2N 28-0  ..  8-69 

3  H 9-0  ,  .       2-79     ....     1-72 

2S  32-0  ....  9-93 

Pt 99-0  ....     30-73     30-G6     ....     37  to  43 

3  CI 106-2  ..     32-90     33-90     ,..     19  to  20 

Cs>pips2.HCl  +  PtC12     322-2     ...  100-00 

Thiosinnamine  dissolves  very  readily  in  ether  and  alcohol^  whence  it  is 
partially  precipitated  by  water.  (Dumas  &  Pelouze.) 


T.    Thiosinetbylamme.     C^^N»H»s«=c«NAd[c5i.}K»s^ 

HiNTERBERGER.     Wien^   Akad.   Ber.   9,   249;   Ann.   Pharm,    83,  34G; 

J.  pr.  Chem.  58,  263;  abstr.  N.  Ann.  Chim.  Phys.  38,  107;  Fhaiiti. 

Centr.  1852,  956.  JaJire&ber,  3  852,  C29. 
Weltzien.    Ann,  Fharm.  94,  103. 

Formation.  1.  By  the  action  of  ethylaminc  on  mustard-oil,  (Hin- 
terberger.) — 2.  By  the  action  of  iodide  of  ethyl  on  thiosinnamine 
(Weltzien.) 
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Prtparaiion,  Oil  of  moslard  abearlis  ^$eous  etbylamine  irilh 
fiiilereblo  riR>  of  toniporatnre.  Li(iiii<l  cihylumine  bisscu  when  Ji 
into  mnstanl-oil;  and  on  adiling  tbe  oil  to  lif^uM  ethyljiinine,  it  is  Um»i 
out  by  the  violence  of  the  action.  When  etbylamine  woa  passed  i^ 
excewf  into  muetard  oil  cooled  with  ice,  :i  tliin  syruj)y  liquid  was  foi 
having  tlio  odour  of  cihylaniine,  and  a  bitter  aromatic  ta«te.  This  Iic|ui(i, 
after  standing  for  some  lime,  became  red-brown  but  did  not  yield  cryotilo 
or  form  crystal lizablo  gaits  with  acids;  when  healed,  it  gave  off  wbit« 
fumes,  which  condensed  to  oily,  alkaline  drops,  exhibiting  a  blood- 
colonr  with  scsquichloride  of  iron.  (Hinlerberger.) 

HyihiodaU  of  ThiotitiftA^ffamirtf  or  lotlidf  of  ThinftinethylatHmoniy 
—  When  thioBinnamine  and  iodide  of  ethyl  are  ha.iied  t-gether  in  alt 
holic  solution   and  the  liqnid   evaporatea,  a  white    feathery  crystallii 
mass  resembling  sal-ammoniac  is  obtiiined,  which  turn?  yvlluw  in  the 
from  separation  of  iodine,  and  di»<^oIve8  in  water,  alcohol,   and   ctlif 
(WeUzien.) 


Welttwrn. 

12  C    -^ 

72    ., 

..    26*57      .. 

25-51 

2  N   ..™ 

. 28    . 

..     10-SS 

13  H    ^....„^ 

......     18    . 

4-80       . 

■I-91 

2  8 

32    . 

..     11-81 

I     „ 

126    . 

..     .Irt^? 

16-59 

C»3NiH"S*.HI    

271 

100-00 

Uydfochlrirati'.  -—  Obtained  by  decomposing  the  iodide  with  oxk 
of  silver,  precipitating  the  excess  of  the  silver  from  the  6Urato 
hydrochloric  acid,  and  evanoniting  the  61tercd  solution.  Tlio  residi 
is  a  fcyrupy  uncrystallizable  mass,  soluble  iu  water  and  uicoh< 
(VVcltnou.) 


By  saturating  tho   syrupy   liquid  obtained    by 
mustard-oil   with   dry  hydrochloric   acid 


tb*' 


Platinum-tmii. 
action  of  etbylauiine   on 

dissolving  the  resulting  viscid    mass  in  absolute  alcohol,  and  adding 
alcoholic  solution  of  bichloride  of  platinum,  yellow  ncodloshapcd  cr 
of  the  platinum-gait  quickly  sepamlod;  the  mother-liquid,  when 
itself  for  some   time,  yielded  crystals  of  more  delinito  shape,  (Hinter- 
ber|^r.)  —  Weltzion's   hydrochlorntc    mixed  with   chluride    uf    platiQain 
yielded  a  yellow,  easily  soluble,  indistinctly  crystalliuo  moAS. 


15^ 


Kintcrberfer. 

12  C 

...^..^^..,     72*0 

20-:iG 

2N    - 

ii-t-o 

HUO 

13  H 

TiO 

3-:i 

2S 

a2-o 

1M4 

3  CI.     - 

I  or. -2 

aox-i 

Pi 

P90 

28-26 

28-28 

C»9N=H'»S?.HCl,rtC:i*      350-2 


100*00 


The  anit  is  sparingly  soluble  in  water  and  nlcobol.  (Hintcrrbergor. 

Httitrrb«rg«r  luu  aIm)  FnUriiTourrd  to  prfjtan*  compoundi  of  ninstatii-oU 
meth^tsminr,  prop^Umine  tnd  am)  limine,  but  luis  biUtcrta  obuia«<l  oolbiaf 
•jnjpy  liquui*  whu'h  refu*e  to  i:rT«tii11isr,  The  pUlinuni-saltf  of  thcic 
appear  fcowercr  to  b«  ciTvUUiiable.  %» 
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7.  Kitrogm-nuclem.    C*N'H*. 

Sinnamine.   CN'H" = c«n«h*,H». 

RoBidVET  &  Bussr;  Will.     In  the  memoirs  cited  under  oil  of  mustard. 

Discorered  b;  Robiqnet  &  Bassy  in  1839. 

Formaium,  In  the  decomposition  of  tliiosinnamine  by  mercuric 
oxide  or  lead-oxide  (p.  58). 

Preparation.  1.  One  part  of  thiosinnamine  and  5  pts.  of  mercuric  oxide 
are  rubbed  togetberj  without  application  of  heat;  the  mass  when  cold 
exhausted  with  ether;  the  filtrate  evaporated;  the  viscid  residue  dissolved 
in  hot  water;  and  the  solntion  left  to  crystallize.  (Robiquet  &  Bussy.)  — 
2.  Pulverized  thiosinnamine  is  triturated  with  recently  precipitated,  still 
pasty,  and  well  washed  hyrated  oxide  of  lead;  the  mixture  heated  iu  the 
water-bath  till  a  sample  diluted  with  water  aud  filtered,  no  longer  pro- 
dncea  a  black  colour  with  fresh  oxide  of  lead  and  potash;  the  entire 
mass  then  repeatedly  boiled,  first  with  water  and  then  with  alcohol, 
because  the  sinnamine  is  obstinately  retained  by  the  sulphide  of  lead; 
the  whole  of  the  decoctions  evaporated  to  a  syrup;  and  the  crystals 
which  form  after  several  months  taken  out,  and  n^ed  from  the  syrup  by 
gentle  pressure  between  paper,  (Will.)  The  syrup  is  distinguished  from  the 
crystals  by  its  smaller  amount  of  water;  if  the  hydrated  oxide  of  lead  obtained  from  the 
acetate  was  not  well  washed,  the  syrup  contains  also  basic  acetate  of  lead.  (Will.) 

The  crytals  are  freed  from  their  water  of  crystallization  by  fusion 
at  100^. 

Propeiiies.  Sinnamine  dehydrated  by  fusion  is  a  white,  slightly 
ciystalline,  opaque  mass.  It  is  inodorous  and  tastes  strongly  and  per- 
sistently bitter.  (Will.)  Its  aqueous  solution  has  a  strong  alkaline  reac- 
tion. (Robiquet  &  Bussy.) 

Dried  at  100".  WiU. 

8  C     48     ...     58-54     57'66 

2  N      28     .  .     34-15     33*79 

6H     6     ...      7-31     7-49 

C8N»H«  82     ....  100-00     98-94 

Decompositions.  3.  Sinnamine  heated  in  a  retort  iu  the  oil-bath,  gives 
off  ammonia  from  160°  to  200°,  without  blackening,  and  leaves  a  yellow 
resinous  body  [C^NH*  11.  "This  body  is  almost  insoluble  in  water,  but  dis- 
solves sparingly  in  alcohol,  forming  an  alkaline  solution.  Its  solution  in 
hydrochloric  acid  becomes  milky  when  mixed  with  ammonia,  and  if 
subsequently  heated,  again  deposits  resinous  matter;  the  hydrochloric 
acid  solution  forms  a  white  precipitate  with  corrosive  sublimate  and 
yellow  with  bichloride  of  platinum.  (Will.)  —  2.  A  cold  mixture  of 
aqueous  sinnamine  and  hydrochloric  acid  does  not  give  off  ammonia  or 
become  turbid  on  the  addition  of  potash;  but  after  the  hydrochloric  acid 
has  been  boiled,  potash  eliminates  ammonia  from  it,  and  throws  down  a 
basic  substance,  which  behaves  like  the  resinous  body  remaining  when 
sinnamine  is  heated.  (Will.)  Hydrochloric  acid  gasj  passed  over  the 
crystals  is  absorbed  without  fusion;  the  resulting  mass  when  gently 
heated  snddenly  emits  thick  white  fames  of  sal-ammoniac,  and  leaves  a 
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tumefictl  resiiluo.  (Will.)  —  4.  The  liylratot!  crystals  oxpo.-cd  dt  a  stmun 
of  sn/phtirtiift{  fti/ih'o^fn  ffax,  quickly  u«sumL'  a  aulpUur-yellow  colour,  with 
out  losing  water,  ami  if  then  gcnily  heiitei!,  melt  t<t  a  traiii?|niroiit  liijui'l, 
■which  takes  up  an  ailJitioual  ([uaiitity  of  suljihurcttcd  hyilrogcn  and 
bceomea  liver-colourctl,  but  if  ttill  EubjocteJ  to  the  action  of  beat,  nut 
however  rising  to  100^  gives  off  iho  water  of  orystallizatiou,  together 
with  hydrosulpbate  of  ammonia.  Ultimately  there  remains  a  traui* 
parent,  Iiver-C'jIoiiretl_  inoilorouis  mas^s,  amounting  in  weight  to  94'SS 
p.  c.  of  tho  crystaU-  This  muss  forms  with  water  or  alcohol,  a  solat ion, 
which  colours  lead-salts  light-red,  ami  dues  iiot  precipitate  sulphidn  of 
lf;nl  tilt  it  is  boiled.  (Will.)  —  If  this  decomposition  by  sulphuretted 
hydrogen  took  place  according  to  tho  ci^uatiou, 

C*^'-H^HO  +  2US  =  CNH'S  +  >H*S  +  UO, 

the  lirer-coloiircd  mass  would  aiuouul  to  ouly  90  p.  c.  of  tlio  cryatdc- 
(Will.) 

Combinations.     With  tctitrr. 

d.  Syrup.     3C*X*H*,  HO?     Remains  when  the  aqueous  fiolntiun  U 
cvApomtcd  over  tho  water-bath,  or  when  tho  cry&Ula  nro  heated  fur  a 

fchort  time. 

vrai, 

J6i;i 

33-2  i 
3-02 


24  C 

tiN 
19  H 
O 


1)1 

HI 

111 

H 


Or: 
3C»X5H«  24fi 
IIO        .      9 


9C'47 


3W     - 


CN'UMiO  ....  255 


lOOOO     .  .  10000 


2&& 


100-00 


(.  Cf*3/«^4.— Separate  from  the  eyrup  whcu  it  ia  set  aei<lo  for  60i 
time  (n'r/.  sup.),  Wliitc,  shining,  hard^  rhombic  prisms  belonging  to  tht] 
doubly  oblique  prismatic  system.  Acute  angle  of  tho  prisms  abont  3ti^ 
The  crystals  jdiiced  in  viicuo  over  oil  of  vitriol  gradually  loso  their  lustre;] 
they  molt  at  100\  aud  gradually  p:irt  with  their  water,  being  convi 
first  into  the  eyrup,  and  tlim  iuto  anhydrous  sitinamine.  (Will.) 


ortcdj 


Air-dried  crytialt, 
C*Nm» 82     . 

HO g   . 

...     90-11 
...      UHy 

.     9006 

(?N»H»HO   91     . 

...  100-00 

.  lOOOO 

c.  SiDnaniiuo  dlatolvca  in  water. 


t^hmamittf-taffs,  —  Sinnamino  expels  ammoniu  from  ammoniacml  nltit 
(Robiquot  ^  BuMV,  Will);  it  nUo  pi-ectpitatc;*  the  salts  of  lead,  iron, 
and  copper.  (Will.)  Ncverthclcjiis  it  docs  not  form  solid  salt^  wiilj  auy, 
acid  except  oxalic  acid  with  which  it  alowly  forma  crystals.  (Will.), 
TIm  acid  sulutioud  impart  n  yellow  colour  to  Hr-wood.  (Hofman,  Amk, 
PAflrffi,  47,  55.) 

SititMrniui  with   A/rrcut'ie  Chloritit:,  • — The  Molution  of  sinnamino  in, 
LA^Ueoua  bylrochluric  ucid  formi*  with  excess  of  a<|iioou8  corrodivr  eublii 
mate  11   proeipilate.  which   on   account  of  its  tcndeiiey  to   doeoinpc 
— Miing,  mu»t  he  merely  colleetod  on  a  fdlc-r,  strongly  prc*;jcd,  and  ^ 
;Uo  over  uil  of  vitriol.      An  it  contaitis  14*81*  p.  C.  C,  5548  He 
CI,  its  formula  id  C\NM1\  2llgCJ.  (Will.) 
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Sinnaroine  fonas  with  nitrate  of  silrer  a  soft  resinous  precipitate.  (Will.) 

riatinufo-compound.  —  Aqaeous  sinnamine  mixed  with  a  small  quan- 
tity of  hydrochloric  acid,  forms  with  bichloride  of  platinum,  yellowish 
white  fiakes,  which  settle  down  slowly,  so  that  the  liquid  filtered  after 
standing  for  several  hours,  yields  a  fresh  precipitate,  and  the  filtrate  from 
that  yields  another,  &c.  All  the  precipitates  exhibit  about  the  same 
amount  of  platinum,  viz.  about  39*6  p.  c.  after  drying  in  a  current  of  air 
at  115^;  hence  the  precipitate  is  perhaps  C*N^H*,  2HCl  +  2PtCP.  (Will.) 
[The  much  more  probable  formiUa :  C^N'H*.  PtCl*  gives  39'3  p.  c.  platinum.] 

Sinnamine  dissolves  in  ether  and  in  alcohol.  (Robiquet  &  Bussy,  Will.) 
Its  aqueous  solution  is  precipitated  by  tannin.  (Robiquet  &  Bussy, 
Will.) 


f .  Sinethylamine.    c»n»h«=c«n'{^!}J.},h». 

HiNTERBEUOEK.     Ann.  Pharm,  83,  348. 

Formation  and  Preparation,  By  decomposing  thiosinethylamine  with 
hydrated  oxide  of  lead.  When  the  two  substances  are  heated  together 
till  a  filtered  sample  no  longer  blackens  on  the  addition  of  hydrated 
lead-oxide  and  potash,  the  resulting  mass  boiled  with  water  and  then 
with  alcohol,  and  the  solutions  evaporated, — a  dark  yellow  syrupy  residue 
is  obtained,  which  becomes  almost  wholly  crystalline  after  a  few  months, 
and  when  pressed  between  bibnlous  paper  and  recrystalliied  from  ether, 
yields  pure  sinethylamine. 

Properties.  Sinethylamine  crystallizes  in  needles  arranged  in 
dendritic  groups;  tastes  very  bitter.  At  100*^  it  melts  into  a  colourless 
liqnid,  which  when  touched  with  a  cold  body,  quickly  solidifies  in  a  crys- 
talline mass,  the  crystallization  spreading  from  the  point  of  contact. 

Mercury-compound.  A  eolntlon  of  sinethylamine  forms  with  aqueous 
mercnric  chloride  a  white  fiocculent  precipitate,  which,  when  hei)t«a  over 
the  water-bath,  melts  to  a  yellow  resmous  mass,  solidifying  in  the  crystul- 
line  state  on  cooling. 


12  C    

720     . 

...     13*95     . 
..       5-44 
...       1-93     . 
...     20-57 

..     58-11     . 

Hinterberger. 
13  63 

2N    

ion  

3C1  

28-0     . 

100     . 

106-2     . 

1-82 

3Hs 

3000     . 

58-65 

C"2>PU">.3HkC1 

516-2     . 

..  100  00 

Platinumrcompound.  C"N*H",  HCl  +  PtCI^— A  solution  of  sine- 
thylamine in  hydrochloric  acid  forms  with  bichloride  of  platinum,  reddish 
yellow  feathery  crystals,  yielding  by  analysis  31 -5d  p.  c.  platinum;  the 
preceding;  formula  requires  31*24  p.  c. 

Sinethylamine  is  insoluble  in  water,  but  dissolves  in  alcohol  and  ether, 
forming  Bolutions  which  have  an  alkaline  reaction.  (Hinterberger.)  % 
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BUTYLBNB:  PRIMARV  NtCLtUS  C*H». 


BUTYLENE  SERIES. 


A.     PRDCART  Series. 


Primary  Nucleus.  Butylene.   C»H*. 

Faradat    (182.".).     PMl.  Trant,  1825,  440;  aUo  ScMw.  47,  340  %\ 

also  Foffif,  0,  303. 
KoLBE.     Ann.  PKarm,  69,  238. 

Buttf  Butyrtn,  mott  voUUile  oil  qf  oil-ff9s,  DUetrjft,  Bmtyrtme,  TrtrjfUwe, 

Formation,      1.    By   the  Jry  dUtillalion  of   glycerules.    (FannUy- 
Butjlone  ia  also  producc<l,  togetber  with  caoutchcne,  and  other  still   U 
volatile  oilti,  in  the  dry  distillation  of  caoutchouc.  (BuucharJat.)  — 2. 
thedecompusition  of  valerate  of  lime  by  the  j^ilvunic  ciirreut.  (KoUhs.)< 
3.    In  the  decoinpotfition  uf  raleriuuic  acid  vapour  at  a  re<l  beat.  <Hi 
niann.) —  4.  In  the  deconipoaition  of  butylic  alcohol  by  oil  of  vitriol 
by  chloride  of  zinc.  (Wurtj;,  p.  72.)  —  5.  In  the  deoompoeition  of  iodi< 
of  butyl  by  potassium.  (\V*urt«,  p.  72.) 

Prfparatum.      1 .  Oil-ga^.  prepared  on  the  large  ecale  for  illutninati^ 
by  passing  fixed  uiU   and  other  fats   through   moderately   red-hot 
tubes,  and  consisting  of  a  mixture  of  several  gasw,  deposits  andtf 
prewure  of  30  atmosphereH,  a  ihin  oily  mixture  compcwed  atmo9t 
of  butylene,   bcnzia   (C'-H»),  and  an 'oil  (C"1I»  I),  which    boiU   At  HI 
(Faraday.)  —  1000  cubic  feel  of  oil-^j  yield  about  a  gaUou  of  the  mi 
ture.       It  is  transparent  and  coloiirlesfl ;  pomctimcs    however    green 
reflected,  and  yellow-brown  by  transmitted  light;  neutral;  of  sp.gr.  O'l 
at  — 18^.     It   bums  with  a   bright   flame;  is   but  slowly  deoonipoaed 
nitric  acid;  and  ia  scarcely  soluble  in  water  or  in  aqueous  alkalis, 
dissolves  readily  in  alcohol  and  ether.     It  boiU  for  some  time^  even 
ordinary   temjteraturci*,  as  soon   as  the  incrcojjfd   pret^ure  is  removi 
(Faraday.)  —  When  this  oil  ia  gra<lually  heated  to  38'^  iu  a  diMtillat* 
apparatus  provided  with  a  cooled  receiver,  and  the  distillate  several  tii 
partially  rectified  at  a  continually  lower  tem|>er»ture,  the  beniin  and 
oil  C"il*  are  left  behind  more  and  mure  completely,  and  butylene  in 
pore  state  is  obtained  as  the  most  volaiilo  distillate.     Somrtimrs  a  frw 
Mia  needlef,  which  hare  nol  been  fiirlber  rinmiiicd.  cotidrniv  tngrthrr  wtlli  Ibc 
1otw[  tbey  melt  and  TuUtiltze  at  — 13^  (o  — 12". —  After   the    butylcno    has 
removed   by  distillation,  there  remains  a  mixture  of  l>euz>n  and  CI 
which  does  not   boil   below  855;  and  when  this   mixture    is  cooled 

—  IS**,  the  benziu  crystolliECs  out,  and  may  he  fre[>arated  by  stirring 
prearare  from  the  oily  C"H*,  which  may  then  be   ponred  off.  (Fara«)ark 

—  8.  Aqueous  valerate  of  iwtash  is  docontpo^cd  by  the  current  ol  t^ 
Buneeu'a  battery  (see  Vairrianic  (irt't/),  and  the  cvolvoil  gaa  ia  pwsiarf 
throu;ch  a  tube  surrounded  with  a  frigoritlc  mixtun;  and  through  alcolMki 
to  condense  and  absorb  the  admixed  vapour  of  valyl  [butyl],  tfaeu  throt 

^er  to  take  up  the  alcohol,  and   then  thr«^)Ugh   stniug   potafh- 
>vcr  hvdratr  of  pota^'^h  to  ab«tmct  carbonic  acid  and  water.      Th< 
fejitains  a  mixture  of  27 'B  vol.  butylcne-gas  (which  may  be  abeork 
,  of  vitriol)  and  72  2  vol.  hydrogen. 
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Pr^pertie$,  Thin,  tmusparent,  colourless  oil,  whose  specific  graTity 
at  +  12-2°  would  be  0*627.  Boils  between  —  18°  and  0^  Its  vapour  or 
gas  is  27  or  28  times  as  heavy  as  hydrogen.  [Therefore,  vapour-density 
=  1-8711  to  1*9404].  Its  tension  at  15*5°  is  e^ual  to  4  atmospheres. 
(Faraday.)     Vapour-density  =  1  "993.  (Kolbe.) 

CalcuUtum,  according  to  Fanday :  Vol.  Denaity. 

8  0 48      ...     85-71  C-Tapoar...     8     ...     3'3280 

8  H 8     ...     14-29  H-gaa  8     .  .     0"5544 

C?H«  ...    56    ....  100-00  Butylene-gaa  2    ....    3-8824 

1     ....     1-9412 

DecomposUi&ns.  1.  The  oil  bams  with  a  brilliant  flame.  3  vol.  of 
the  gas  exploded  with  excess  of  oxygen,  consumes  6*3  vol.  oxygen  and 
prodnces  4-3  vol.  carbonic  acid  gas.  Kolbe  obtdned  very  nearly  the  same 
reralta.  [The  8  toI.  hydrogen  contained  in  2  vol.  butylene  gas  consnme  4  toI.  O-gaa; 
the  6  Tol.  carbon  vapour  thereiD  consnmed  8  vol.  O-gas,  and  prodace  8  vol.  carlwnic 
■cid]  —  2.  One  vol.  oil  of  vitriol  abiwrbs  100  vol.  butylene-gas  very 
quickly  and  with  great  rise  of  temperature.  If  however  too  indch 
heating  takes  place,  the  absorption  is  incomplete  and  there  remains  a  gas 
which  boms  with  a  pale  blue  flame.  No  sulphnrous  acid  is  evolved. 
Oil  of  vitriol  chaiged  with  the  gas  is  very  much  darkened,  exhibits  a 
peculiar  odour,  andgenerally  becomes  turbid  on  addition  of  water,  with- 
out however  giving  off  any  gas,  and  is  converted  into  a  conjugated  acid 
which  forms  peculiar  salts.  [G^H^2SO*9].  (Faraday.) — 3.  Butylene 
gas  nnites  with  an  equal  volume  of  chlorine  gas,  quickly  condensing  to 
diloride  of  butylene  C*H"C1',  and  other  products  richer  in  chlorine. 
(Faraday,  Kolbe.)  Pentachloride  of  antimony  acts  in  a  similar  man- 
ner. (Kolbe.)  —  4.  When  the  gas  obtained  by  decomposing  valerianic 
acid  vapour  at  a  red  heat  (ix,  395)  is  mixed  with  bromine  vapour,  au 
4nly  liquid  is  obtained,  the  least  volatile  portion  of  which  appears  to 
consist  of  bromide  of  butylene  CTH^Bi'.  (Hofmann,  Chmn,  Soe,  Qtc  J.  3, 
121.) —  By  the  action  of  bromine  on  butylene,  Cahours  has  also  obtained 
the  compound  CH^Br.  {Compt.  rend.  31,  291.) 

Combinations.  Water  shaken  up  with  the  gas  absorbs  it  in  small  quan* 
tity.  —  Aqueous  hydrochloric  acid  and  alkalis  have  no  action  upon  it. 

AUohal  absorbs  a  y^rj  large  quantity  of  the  gas,  acquiring  a  pecnliar 
odoiir,  and  afterwards  effervesces  when  mixed  with  water.  —  OiUy  both 
Jixtd  and  voUstHe,  likewise  absorb  the  gas;  olive-oil  six  times  its  volume 
(Fandaj.) 


^.    Butyl.    C»H»orC"H»={gg; 

KoLBB.     Chem,  Soe.  Mem.  3,  278;  PhU.  Mag.  J^.  [3],  31,  848;  abstr. 

Ann.  Fkarm.  64,  339;  — more  fully:   Chem.  Soe.  Qu.  J.  2,  157; 

Ann.  Pharm.  69,  257. 
WuBM.     .y.  Ann.  Chim,  Phys.  42, 144;  Ann.  Pharm.  93, 112, 

Butyle,  BmiyHum  (Wtlrts);  Vafyi  (Kolbe);   7V/ry/.(Gerhardt.)— Discovered  by 
KiJbeinl847. 

1?^ 
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Formaticm  and  Freparatum.     1.  By  IIm  ution  oTj^aUflnnm  on  io^de 
of  bntyl,— butylcno  and  hydride  of  bulyly  G^H'^  Mi|^  Jvaad  at  tbe 

saiuo  txmo  (Wurtz):  ■         *  J'^c  •,  . 


2C»H«I  + 


Tlio  two  subAtanccs  onclosed  to 
in  tlio  wator-bath  for  several  d 
fliuiii  swelling  lip  considerably, : 
of  pofai>Hiam  saturated  with  a 
decomposition  the  potoiwium  mil 
cooling,  butylcnc  gas  escapes; 
heated,  gives  off  vapours  of  hy- 
by  a  frigorific  mixture.  The  bi 
at  105^,  the  butyl  distils  over.  < 

2.  Btf  the  eiectrof^eia  of  Valet 

When  an  electric  current  from 
cold  Haturnteil  solution  of  vale 
and  butyleno  gases  are  evolvot] 
contjisting  of  butyl  and  voleru 
boiling  tins  liijuid  with  an  aleol 
gradually  separates,  while  the 
liquid,  and  mar  be  purified  by 
of  calcium,  ana  rectification. 

Properties.    Colonrlesa,  oilv 
faint  odour.  (Wurts.)     Light  '• 
odour,  and  a  density  of  0'694 
at  108''  (Kolbe.)    Vapoor-deos 


8  C  48       .-     84-21 

9  H  9      ..     15*79 

Cil»  57      ...  lOOOi' 

Vol. 
C-vapour 8     ... 

H-gHB  9      .. . 

Bntyl-vB]>oiir  1  ....     7-<lO.')4 

I  3-9517 

[RcAjiertiiif;  thr  vn|K>ur. volume  nf  the  ulmhol-radiral*,  viV,  vii.,  17| 174.1 

DrcnmpfHfifionf.  Butyl  i»  very  inflamniablc  and  bums  with  a  stmngb 
luiiiin<»iiH  flniiio.  (Kon»e.)  Under  certain  circiimstunoes.  lui  in  the  decom 
]to^•iti1ln  (»f  iodide  of  butyl  hy  potafsium  (p.  101),  it  splits  up  into  bnty- 
irno  uiiil  liydridc  of  butyl.  Aocnnling  to  KoHk)  also,  it  is  rciiolvod  Gr 
tlic  iiitliicniM^  nf  n:iM'ont  oxvgon,  iluring  the  clertrtdysis  of  valerate  a 
p.tta>h.  into  butylone  and  water  [C'll' +  O  =  CNP  +  HO].  It  i»  no* 
oxidizi-d  by  ordinary  nitric  acid,  or  by  a  mixture  of  chruniate  of  puta»h 
ati'l  Hiilplitiri<*  aricl;  but  (<trong  fuming  nitric  acid,  c^fjiccittlly  if  niiied 
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with  salpfanrio  acid,  oxidizes  it  completely  after  lonff  boiling,  fonning 
apparently  a  mixtare  of  butyric  and  nitrobutyric  aoiae.  —  Dry  chlorine 
p^B  appears  not  to  act  on  butyl  in  the  dark,  but  the  faintest  ray  of  light 
18  sufficient  to  induce  the  formation  of  hydrochloric  acid  vapours  and  of 
chlorinated  subtitution-products,  the  liquid  being  finally  converted  by 
an  excess  of  chlorine,  into  a  viscid  muss.  —  Bromine  acts  in  a  similar 
manner,  but  less  strongly.  —  Iodine  dissolves  in  butyl,  without  decom- 
posing it. 

Cofnbinaiicns.  Butyl  does  not  appear  to  combine  directly  with  any 
element  excepting  iodine;  but  according  to  the  radical  theory,  it  exists 
in  a  great  number  of  compounds  homologous  with  the  ethyl  compounds. 
It  is  insoluble  in  water,  but  dissolves  in  all  proportions  in  alcohol  and 
ether.  (Kolbe.) 

Hydride  of  Butyl.  C*H"=C»IP,H.  —  This  compound  has  not  yet 
been  obtained  perfectly  pure,  but  is  evohed,  together  with  butylene,  by 
the  action  of  chloride  of  zinc  on  butylic  alcohol.  When  butylic  alcohol 
is  heated  with  excess  of  anhydrous  chloride  of  zinc,  and  the  evolved 
gases  are  passed,  first  through'  a  tube  surrounded  with  ice  and  inclined 
npwards  to  condense  the  less  volatile  hydrocarbons  formed  at  the  same 
tune  and  allow  them  to  fiow  back  again  —  then  through  a  tube  sur- 
rounded with  a  freezing  mixture,  a  very  volatile,  mobile,  colourless 
liquid  condenses  in  this  tube,  and  on  being  removed  from  the  freezing 
mixture,  quickly  evaporator,  yielding'  a  mixture  of  about  equal  volumes 
of  butylene  and  hydride  of  butyl.  The  butylene  may  be  absorbed  by  a 
eoke-ball  saturated  with  anhydrous  sulphuric  acid,  and  hydride  of  butyl 
then  remains  nearly  pure  — 


8C    . 
10  H   . 

Calculation : 

48     ....     82-76 

10       .     17-24 

C  vapour.. 
H-gu  

Vol. 

.     8     .. 

.  10    .. 

Density. 
3-2480 
..     0-6930 

C«H"> .. 

58     ....  1000 

Vap.  ofC-^H«».. 

.     2     . 
1     .. 

..     3-9410 
..     1-9705 

1  vol.  of  the  gas  which  resiained  after  absorption  of  the  butylene 
yielded  by  explosion  with  oxygen,  426  vol.  CO,,  consuming  7*21  0,  and 
exhibiting  a  condensation  of  3*95  vol.  Now  1  vol.  hydride  of  butyl  (regarded 
M  diatomic)  contains  4  vol.  C-vapcmr,  which  consume  4  rol.  O,  producing  4  vol.  CO,, 
wkI  5  Tol.  H,  which  consame  2'5  vo..  (),  making  together  6*5  vol.  O,  and  exhibiting  a 
oondentation  of  35  vol.  The  differ? »»  probably  arisi'S  from  the  vapour  of  hydride  of 
batyi  being  at  a  temperature  only  a  .^w  decrees  above  its  boiling  poiut,  and  thertfore 
not  faariog  attained  its  full  amount  o  eipausion.  (Wurti.) 


^.    Oxide  of  Butyl,  or  Butylic  Ether. 

C«H*0=C«H»,HO  or  C«H»0»=^8hI}o' 

WtrRT2.  iV.  Jnn.  Chim.  Fhys.  42,  152;  Ann.  Vharm.  03. 

Obtained:    1.  By  the  action  of  iodide  of  butyl  on  butylatc  of  (lo- 
taanam: 

C»H»KO»  +  C»H»I  =  KI  +  C'»H'«0». 


TO 
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The  prodact  liowerer  is  difficult  to  purify  from  butylio  alcohol,  iba. 
boiling  points  of  the  two  liqniUis  diHerinp  bat  little  from  each  other. 
Tho  portion  which  distilled  over  between  100^  and  104"  had  a  *'e^ 
agreeable  odour,  but  contained  only  71  p.  c.  cnrbuo,  whereas  the  oal- 
calated  (juantity  is  73*8.  If  the  excess  of  butylic  alcohol  be  saturut«4 
with  potassium  and  the  resulting  liquid  treated,  while  still  hot,  with 
iodide  of  butyl,  a  very  energetic  action  takes  plaoej  rMoUiug  in  tbi 
formation  of  butylic  alcohol  and  butyleue: 

CIPKO*  +  CHn  »  C*H»0»  +  CH"  +  KI. 

2.  By  the  action  of  iodide  of  butyl  on  oiide  of  silver  — 
Cmn  +  Ago  -  AffI  +  CHH). 

Dry  oxide  of  silver  is  completely  decomposed  by  io<lide  of  butyl  at  100", 
with  formation  of  iodide  of  silver  and  butylic  other,  acoompftnied  however] 
with  small  quantities  of  butylene,  water,  bntylic,  alcohol,  and  carboi 
of  butyl; 

a^n  +  Ago  ^   HO=  C*U»«0»  +  AgT, 
2C''H'I  +  2AgO  -  C"H»0»  +  C"H»  +  2AgI. 

The  formation  of  water  and  carbonic  acid  is  probably  due  to  the  oxidi» 
iug  action  of  the  excess  of  oxide  of  silver.  (Wurtz.) 


IT.    Vinobutylic  Ether. 
C"H»0»=C*Ji*0,CWO=^UI}  0» 

Wdutz.    a.  Ann.  Ckim.  Pkyt.  42. 118;  Ann,  Phamt.  93. 
BtAytohutylic  ttker,  Butyiate  qf  Etkyt,  Etkplah  </  BMiifL 

Obtained  by  the  action  of  iodide  of  ethyl  on  butylate  of 
in  the  cold: 

CIl»KO»  +  C*H»I  -  KI  +  ^uI}o». 

On  distilling  the  mixture  after  two  days*  standing,  the  excess  of  iodi 
of  ethyl  passes  over  first,  th(>n  the  vinobutylic  ether,  then  (aIkivo  $.' 
the  excess  of  butylic  alcohol.  The  last  portion  was  again  treati-d  wil 
potasnum,  the  first  portion  abided  to  it,  in  order  to  form  a  fresh  qnantil 
of  vinobutylic  cther^  and  the  whole  product  rectified,  the  portion  wl 
pasMd  over  between  78*^  and  80   being  collected  upart. 

Colourless  liquid,  of  sp.  gr.  O^^O?;  has  an  agreeable  odour. 
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^^^^^^^^f  %    Butylic  Alcohol.  ] 

W  OH"0»=CH«,HH)»=C»H*0,H0=^'J^*  \o\  \ 

LWCRTZ.  (1852.)  Comjft.  rend.  85,  3!0i  Insi'L  1852,  277;  Arch.  ph. 
K  nai.  21,  147;  Ann.  Pkarm.  85,  1J)7;  J.  pr.  Chem.  57,  305;  I'harm. 
m         CetUr.  1852,  708.     Further  aiiJ   more  fuUv:  N.AnH.CJUm,  Vhyt. 

■  42,  I;'^«tt.  Pharm.  93,  107. 

K  Hyirai^jif  Buiyi,  JlydrQitd  Oride  of   Butyl,  Tetrylic  Atcohoi,    Hydrate  q/" 

■  TftryL 

■  Sourcf*.  In  some  kin^s  of  fusel-oil,  viz.,  in  potato  fusel-oil,  and  ia 
Vlliat  which  in  obtained  in   the  rectification  of  the  alcohol  produoed  from 

■  the  niolafises  of  mun^old-WUncl.      Diffi-rrnt  MmplM  of  the  latter,  however,  con- 

■  lainrtl  very  different  quantities  of  butylic  nlcohoU  and  §oiuc  samples  none  at  all. 
(Wurtx.) —  From  Ihr  experiincfntji  uf  Medlock  also  {Ann.  Phartn.  59,  217),  and  from 
others  made  id  the  Gieaiten  laboratory,  it  appean  that  thia  akohol  does  not  always 
exiaC  in  potato- fiucUoil.  i 

Formaiicni.  By  the  fermentation  of  grape-sugar,  whereby  it  may 
be  produced  either  alono  or  ia  conjunction  vith  vinic  and  aiuylic 
alcohoU,  as  uhowu  by  th»  followini^  equationd  (Wurtz); 

»e:'H"Os*  =  2<;'*H"'03  +  8C0=  +  4H0 
2C«II«0=<  =  2C»H'^OS  +  CHWO"  +  C^H^O^  +  leCO"  +  8HO. 

Preparation,     Fueel-oil    ohtuined   in   the   rectification    of  mangoM- 
wurzc)  molasses  is  subjected  to  fractional  distillation,  the  portions  which 
distil  over  between  80*"  and  105^  105'' and  115  ,  115°  and  125",  being 
collected!  apart.     The  fir&t  portion  is  washed  witli  water,  and  the  sepa- 
rated oily  layer  repeatedly  rectified,  the  portion  which  passes  over  at 
104"   being  each  time   collected   apart.      The   latter  is  mixed  with   tLo 
portion    which  distilled  over    between    105*^    and    1I5'\  and    with   that 
part    of  tho    lant    fraction    (between    115°    and    125^)   which,   when   the 
latter   was   repeatedly   rectified,  parsed  over  below    115^.     The   whole 
of   the    distillates   obtained   between    105°    and    115^'  arc    tliou   mixed 
together  and  boiled  for  48  bonrs  with  a  concentrated  solution  of  caustic 
pota*h,    in   such  a    manner    that    tho    vapours  may    be    condensed    and 
allowed  to  ruu  buck  again;  the   impure    butylic  alcohol  then  ditiiilled 
over;  separated   from  the  water  which  pa^ised  over  with  it;  afterwards 
mixoti  with  half  its  weight  of  tjuick  lime  tu  dehydrate  it  more  completely, 
and   distilled  ofi  after  Htaiidiiig  for  24  houri^;  this  dii>tillate  repeatedly 
rectified;    and   the  portion    which   jHiShcs  over  between    lOS*^    and    110^ 
collected    apart:    if    the    boiling    point   remains    within    these   limits 
during  the  distillation,  the  butylic  alcohol   thus  obtained  is  very  nearly 
pure.     The  procees  of   rectification    may  bo   coDsidcrably  abridged    by 
interposing  between  the  fiask  and  the  condensing  apparatus  an  upright 
tu^K^  with   two  bulhi-  and   having  a  thenuonieter  inserted  into  its  ujiper 
part;   the   lei^s  volatile  pfirtions  then  condense  on  tho  sides  of  the  tube 
and  run  back  into  the  llask,  whereby  the  m.'pamtion  of  the  inure  volatile 
portiuna  is  greatly  facilitated.— 'Wurtz  f\nt  ubuiined  butylic  alcohol  rrom  potato- 
faacloil.     When  th^  liquid  was  distilled,  the  thermometci  rcooaiiied  Ktatiooary  for  a 
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I>ng  time  between  108"  and  118°;  the  liquid  which  puued  orer  between  tbeae  le»| 
mturfs  was  collected  ajiart,  tat  aside  Tnr  4B  hoarx  in  contact  with  etiutic  potub, 
rcpentedly  rccti6'^d»   the   portioa   which  puwd  over  at  112°  being   cuUei'ted   aj 
{Comrt-  rend.  35.  310.) 

For  complete  purification,  tlie  biitylic  alcohol  ia  cofirerted  into  iodi< 
of  butyl  (p.  100),  which  boils  at  121"^,  and  is  easily  separate*!  by  fnictionj 
dietillatioD  from  iodido  of  ethyl,  boiling  at  73^  and  iodide  of  amyl 
14(J*';  the  iodide   of  butyl   converted   into  acetate  by  treatiug   it  wit 
ncotalo  of  silver;  the  acetate  of  butyl  decomposed  by  continued  boilii 
with  .strong  Eolutiun  of  putash,  the  va]>oura  being  condensed  and  made 
run   back;   and  "the   bntylic   alcohol    thereby  sepnratod,   deeanied 
rectified  over  caustic  baryta.  (Wurtx.) 

J'roperties.     Transparent,  colourless  liquid,  more  mobile  than  am 
alcohol,    and   havitig  an  odour  Hinuhtr   to  that   of  the   latter,    but 
pungent  and  more  vinous.     Does  not  turn  tho  plane  of  polarisation  t^^ 
light.     Sp.gr.  =0-8032  at  18•5^     Boiling  point    nO^      Vai>our   denr 
aity  2*589.  (VVutrs.) 

WUrti. 


8  C  ...... 

48     ....     64-86    

...     64-55 
...     1390 
..     21-55 

.       64-49     ., 
13-53 
21*98 

c. 
...     6|-9i 

10  H  ....... 

2  O  .. . . 

..„,...     10    ....     IS'fil     

16     ...     21'63     ... 

..     13-65 

21*41 

C«H'"U"' 

74      ...  lOO'UO     .... 

...  100-00     . 

Vol. 

8     « 

10 

1    -. 

...  100-00     . 

0-6930 
11093 

..  lOUOO 

j 

H-gM _ 

O-gai ,...,. 

1 

1 

Vap.  of  Butjlic  Alcubol 

2     

1     

5*1303 
2-3631 

J 

T*he  ani1jrir«  a  and  A  were  made  with  hutylic  alcLbol  puriSed  nierrly  by 
dtitiltation  (p.    71);  end  boiling  at  1 1 0°;  e,  with  the  pnnr  product  obtained  bj 
posiog  butjlic  acetate  with  potAsb,  and  boiling  at  109*. 

DfcoTHponiious.  1.  Bulylic  alcohol  takes  fire  on  tho  appronch  of 
burning  body,  and  burns  with  a  bright  fiamc.  —  2.  Potasfmm  deooi 
pasOB  It  with  evolution  of  bydrogou,  forming  butylalo  of  potaeaiB 
CH'KO'.  —  3.  CauHtic  potash  in  a  state  of  fusion  converia  it  mt4^ 
butyric  nciti,  with  evolution  of  hydrogen  and  fomiatiun  of  a  butymtr. 
When  dropt  upon  srnlB  linu'  boated  to  2.'>0  ,  it  is  likewise  decf>ni| 
with  evnlutiuii  of  hydrogen  and  fonnatii»ii  of  a  butyrate.  —  4.  II 
chloric  acid  heatotl  in  a  bealo<l  lube  with  butylic  uJcohol,  converts  i| 
into  chbirlde  of  butyl  (p.  102).  —  5.  Pt'ninchlurido  and  oxychlori* 
of  phosphorus  likewise  convert  it  into  chloride  of  butyl.-— 0.  Bromii 
and  phiwphorus  added  alternately  iu  i*niaU  portions  convert  butylic 
al«)h<d  into  bmmitio  of  butyl,  with  evolution  of  hydrobromic  aci4i 
(p.  101)  —  7  Similarly,  iodine  and  phosphorus  give  rise  to  iho  for- 
mation of  iodide  of  butyl  (p.  100), —  8.  Oil  of  vitriol  acta  violently 
butvlic  alcohol,  tho  niixluro  becoming  very  hot  and  strongly  colou^ 
while  sulphuruus  acid  is  evolved,  and  an  oily  layer  HOpjiralea  out,  coi 
feinting  cbiofly  of  hydrocarbons  polymeric  with  butybne.  When 
alc4>hol  is  mpidly  mixed  with  excrs«  of  oil  vitriol,  great  heat  is 
dac^i  and  gaa  is  given  oil'  in  f<mtill  (iiiiiutity,  which  may  bowcvor 
inrmutrd  by  external  bcntingj  It  ronsists  chiefly  of  bulylcnc,  " 
With  sulphurous  uud  carbonic  iicid.  —  When  buiylio  alcohol  is 
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mixed  with  an  eqaal  volnme  of  oil  of  vitriol,  and  the  vessel  kept  oool, 
enlphobatylic  acid  is  produced  —  9.  Batylic  alcohol  heated  with  excess 
of  chloride  of  zinc  is  decomposed,  with  formation  of  butylene,  hydride  of 
butyl,  and  other  leas  volatile  hydrocarbons  (p.  66).  The  batylene  is  formed 
by  simple  sbstnction  of  water :  C^H^^C^H"  +  2HO ;  the  excess  of  hydrogen  which 
the  hydride  of  batjl  contains  more  than  the  butylene  appears  to  be  derived  from  the 
liquid  hydrocarbons  formed  at  the  same  time.  The  mixture  of  these  hydrocarbons 
which  remained  in  the  retort  began  to  boil  a  little  above  100";  but  the  boiling  point 
gradoally  rose  to  300**  or  even  higher.  The  portion  which  distilled  over  between 
240°  and  280°  exhibited  the  following  composition : 

Caleuiaiion, 
■WUrU.  ....     CSH"     ....     C^Ha     ....     C«H» 

C 86-49     ....     86-11     86-72     ....     86-75      ...     86*33 

H 13-95     ....     13-91     14-28     ....     13*25      ....     13-67 

100-44     ....  10002     100-00     ....  10000      ....  lOO'OO 

The  formation  of  the  hydride  of  bntyl  may  possibly  take  place  as  represented  by 
one  of  the  foUowing  equaUons:  A(TH^  =  OH'*  +  C^Ha;— 6C»H«  =  OH"  +  C«H" 
(Wurti.) 

10.  With  Chloride  of  Cyanogen,  butylio  alcohol  forms  chloride  of  bntyl 
and  batylic  nrethane : 

2C"H»0»  +  C»NC1  =.  C^H'Cl  +  CWNH"CM. 

If  the  bntylic  alcohol,  as  is  generally  the  case,  contains  a  little  water* 
carbonate  of  butyl  and  sal-ammoniac  are  formed  at  the  same  time: 

2C»H»0O>  +  C»NC1  +  2H0  =-  2(C8H»0,C03)  +  NH<C1. 

(B.  Horaann,  JV.  Arm,  Chim.  Phyi.  44,  437;  ^nn.  Pharm.  95,  256;  CAem.  Soa. 
Qif.  J,  8,  274.) 

Combinatiofu,  Bntylic  alcohol  dissolves  in  10^  times  its  weight  of 
vater  at  IS*',  and  is  precipitated  therefrom  as  an  oily  layer  on  addition 
of  chloride  of  calcium,  chloride  of  sodium,  or  any  other  easily  soluble 
salt.  —  It  dissolvea  chloride  of  calcium,  forming  a  crystallizable  compound. 
—  It  also  dissolvea  recently  fused  chloride  of  zinc  at  ordinary  tempera- 
tores^  forming  a  syrupy  liquid.  (Wurtz.) —  IT. 


Butyral.    CTI«,0». 

Crancbl.  (1845.)  N,  J.  Pharm,  7, 113. 
QucKELBEROER.  Ann.  Pharm.  64,  52. 

Bmifrie  ASdide,  Butyric  Aldehyde,  Butaldid,  Sufyralct  Butyraldehyde.  {Nebute."] 

Formation,  1.  By  the  dry  distillation  of  butyrate  of  lime.  (Chancel.) 
—  2.  By  the  distillation  of  casein,  fibrin,  albumin,  or  gehitin  with 
manganese  and  dilate  sulphuric  acid.  (Guckelberger). 

Preparation.  1 ,  Butyrate  of  lime  iu  considerable  quantity  is  subjected 
to  dry  distillation,  and  the  butyral,  which  boils  at  95°,  separated  by 
repeated  fractional  distillation  from  the  butyrone  which  boils  at  1 44  , 
and  an  oil  whose  boiling  point  is  225°,  the  fractionation  being  continued 
till  the  boiling  poiut  becomes  constant.  (Chancel.)  —  2.  By  the  same 
proeefls    as   for  the    preparation    of   propylic   aldide  (ix.  400,   401). 
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After  the  latter  has  passed  over  between  65°  and  70°,  butjlio  al<lid< 
obtained  aa  the  principal  product  between  70^  and  100  ,   iind  being 
soluble  in  wuter  tbdu  the  propylie  aldide,  may  bo  separated  theref 
by  afjitaiion  with  water.   (fiii(;kell>erger.)     To  obtain   it  perfectly  p( 
crystalline  butyral -ammonia  (tj.  r.)   i^  prepared  5'otn  it,   and  sua]>eu< 
in  water;  a  ODuoeiUratcd  tjolution  of  alum  added  in  sufficient  qniiotity 
caiiRc  the  mixture  to  redden  litmus;   the  liquid  distilled,  and  the  bul^ 
separated   from  the  distillate,  dehydrated  over  chlorido  of  calciuui, 
rectified.   (Guckelber^er.) 

Properties,  Thin  transparent,  colourless  oil,  wbicb  doea  not  solidi 
when  surrounded  with  a  mixture  uf  »olid  curbouio  ncid  and  oth< 
(Chancel)  Sp.  pr.  0821  at  22  (Chaucel)j  080  at  15"  (Guckelbor^^ 
BoiU  steadily  at  95^  (Chancel);  at  08^  to  75°  (Guckelberger).  Vapoi 
density  =2'G1,  (Chancel.)  Ha^  a  brisk  penetrating  odour,  a  bnmii 
taste,  and  is  neutral  (Chancel);  it  has  an  ethereal  somewhat  pungi 
odoar  and  a  burning  taste.  (Ouckelberger.) 


8C 
8H 
SO 


4f) 

H 
16 


6fi'57 
11  M 
2222 


Gackelber^. 

56-23 

..     11-23 
22-.1 1 


VoU 

C-T«po«ir 8 

H-g«   e 

O-KM  ...       I 


0»H"0« 


72     ....  10000     100-00 


Butjrml*  vapour    2    .«»» 

1 

Chanccri  ualyscs  likevriM  agree  with  the  formalft. 

Decompotfitiont,     Butyral  is  very  inllammabla  and  bams  with  a 
flame  slightly  tinged  with  ^reen   at  tho  edges.  (Chancel.)— » 2.   Ii 
air  or  in  oxy<;en  gas,  especially  in  presence  of  platinum-block,  it  absoi 
oxygen  and  s<iOD  turns  soar,  but  without  colouring,  in  consetfuence  of  t| 
formation  of  butyric  acid,  which   may  bo  extructod  by  a  small  ijuantitl 
of  water;  in  a  stop|»ered  bottle  completely  fiUofl,  it  remains   unaltei 
(Clijineel.)     It  (quickly  turns  acid  on  exposure  to  the  air.   (Ouckelberger] 
. —  3.  Wiih   chlorine    or   bromine    it  rapidly  gives   oil'  bydr<»chloric 
hvdr(d>r(>inic  acid,  and  yields  produets  containing  chlorine  or  bromii 
eud.  aj.C"CIira\  CTfMl'O'.  CCl'H^O',  OCl'HW  (Chancel).  —  4. 
contact   with  oryt>tallixcd  chromic  acid,  it  takes  fire  with  elight  detoi 
tion.  (Chancel.)  -    5.  With  dilute  nitric  acid,  it  gives  off  nitrons  fumet' 
and  yields  nitropropionic  acid  (ix.  430).    (Chancel.)  —  6.   Heatod  with 
water  and  oxide  of  silver,  it  easily  reduces  the  metal,  without  cTolatioAj 
of  f^Mi,  and  the  water  t;ikes  up  a  silver-salt  containing  butyric  acid^ 
perhaps  ft  balyrous  acid  C*H'0'.  (Chancel.)     According  to  Guckelbcr^i 
analysis  of  the  silvcr-siitt  thus  furmcd,  it  appears  to  be  butyrato  of  sib 
An  aqueous  B<dution  of   butyral   mixed   with  ammonia  and  then   wii 
nitratr?  of  silver  till  the  alkaline  reaction  dijmppears,  silvers  tho 
Very  l>eantifuilv  on  tlio  apitrn-alion  of  a  gentle  lieat.   (Chancel.  Onnkob 
lM»rger.)  —  7.   fiulyral  gnwinally  n<lded,  with  airitation,  to  twice  its  bulk] 
of  fuming  i>il  of  vitriol,  yiotdx,  with  evolution  of  be.-it,  a  durk  rod  »olulioii^ 
whu'h  at  100, gives  ollu  very  small  ijuanttty  of  sulphurous  a<^id  and 
brown,  but  d(HV  not   blnckm,  and  if  Bub3e<|uontly  diluted  witlj 
yicldn  a  very  onintl  qunntity  of  butyric  aci<l,  but  nut  any  traoo  of  %\ 
Jugatod   lulphuric   arid.    (L'hancel.)      ConM<)aently  the  sulpburio 
convrrta   a   portion    of    tho   batyral    into   batyrio    acid    bj   oxii 
(ChaDc«l): 

C*UH>3  >  aSO«  -  CH"0*  +  280« 
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H.  When  2  parts  of  bntjral  are  distilled  with  3  pts.  of  pentachloride  of 
phofipboina,  chlorobatjlene  (=Butak=C*ClH^)  is  obtained  (Chancel): 

5C"H»0»  +  2PCl»  «  5C»Cm7  +  5HC1  +  2PO»  (Chancel). 

9.  Bntyral  coats  hydrate  of  potash  with  a  brown  crust,  and  when  gentlv 
heated  with  aqaeous  potash  forms  a  brown  lumpy  mass.  (Guckelberger.) 

Comhinatioju,  Butyral  on  the  one  hand  takes  np  a  certain  quantity 
of  water;  and  on  the  other,  dissolves  sparingly  in  water,  impeding  its 
peculiar  odour,  (Chancel.) 

B0TTRAL-AUUONIA  —  Butyral  prepared  by  (2)  forms  with  strong 
ammonia  a  crystalline  mass,  and  with  very  dilute  ammonia  a  milky 
liquid,  which  soon  deposits  crystals  and  becomes  transparent  —  If  the 
butyral  is  contaminated  with  propylal  (propylic  aldide)  —  which  is  the 
case  when  it  is  prepared  by  (2),  —  and  if  it  be  then  mixed,  6r8t  with 
water,  and  then  with  dilute  ammonia,  the  but3rral-ammonia  is  completely 
precipitated  in  the  crystalline  focm,  so  that  the  filtrate,  when  distilled 
with  sulphuric  acid,  yields  pure  propylal.  —  The  resulting  crystals  are 
collected  on  a  filter,  washed  with  dilute  ammonia,  prised  between 
paper,  and  dried  oyer  lime  in  an  atmosphere  of  ammonia.  —  The 
erystala  thus  formed  are  yery  small  acute  rhombic  octohedrons;  the 
alcoholic  or  ethereal  solution  yields  by  spontaneous  eyaporatiou,  large 
tables  having  their  acute  edges  truncated.  The  crystals  after  drying 
remain  unaltered  in  a  dry  atmosphere,  but  in  damp  air,  or  if  they 
have  not  been  dried,  they  tnm  orown  like  aldehyde-ammonia,  and 
acquire  an  emp3rrettmatic  odour.  —  When  gently  heated,  they  melt 
without  loss  of  ammonia;  if  the  heat  be  then  slowly  raised,  the  liquid 
boilB,  and  at  a  temperature  somewhat  above  100%  yields  a  sublimate  of 
transparent  and  colourless  drops,  which  solidify  on  cooling,  and  perhaps 
consist  of  the  nnaltered  compound;  at  a  still  higher  temperature,  am- 
monia is  given  off.  —  Aqueous  acids  decompose  bntyral-ammonia,  sepa- 
tating  the  butyral  which  rises  to  the  surface  in  oily  drops;  cold  potash 
does  not  eliminate  ammonia  &om  it.  When  sulphuretted  hydrogen  gas 
is  passed  through  the  alcoholic  solution  of  butyral-ammonia,  an  empy- 
reumatic  odour  is  evolved  like  that  of  thialdine  (ix.  313);  and  from 
the  resulting  liquid,  which  does  not  deposit  crystals,  ether  extracts,  on 
agitation,  a  sulphuretted  oil,  which  immediately  forms  a  crystalline 
compound  with  hydrochloric  acid.  —  Butyral-ammouia  is  nearly  insoluble 
in  water,  but  dissolves  readily  in  ether  and  alcohol;  the  alcoholic  solution 
becomes  turbid  on  the  addition  of  water,  and  in  a  few  hours  deposits  the 
greater  part  of  the  compound.  (Quckelberger.) 

Cryttallized.  Gackelberger. 

8C 48  ....  26-82  26*69 

1  N 14  ....  7-82  7-81 

21  H 21  ....  11-73  11-87 

12  0 96  ....  53-63  5363 

NH»,C»H80a  +  lOHO      179     ...  100-00     100*00 

Chancel's  batjrral  prepared  bj  (1)  does  not  according  to  Chancel  and  Heaneberg, 
alM(«1>  amnBoniaad  gaa ;  neither  does  it  appear  to  be  altered  by  aqneons  ammonia.  This 
difference  and  the  higher  boiling-point  lead  to  the  suspicion  that  Uieprodnoti  (1)  and  (2) 
are  not  identical  bat  isomeric  compound  (Gnckelberger). 
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Butyml  niixoa  in  all  proportions  with  wood~ipirU,  akoltol^  ethers 
fwel-oil.  (ChaDcol.) 


Butyric  Acid.    CH«,0*. 


Cbstkbul.    J.Pharm.  3,  80,  ^  Ann.  Chim.  Phys,  23,  23;  idao  8tki 
39,  1 79.  —  R(chrt'cltrs  $ur  Us  carpB  f/ttig.  1 1 5  anil  209. 

Peloi'zk  &  Oklis.     .V.  Ann.  Chim,  Phyt,  10,  434;  abetr.  Ann.  Phm 
47,  241;  abatr.  J.  pr.  Chan.  20,  453. 

WuUTZ.     N.  Ann.  Chim.  Phi/s.  It,  253;  also  Compt.  rend.  IB,  704; 
J.  pr.  Chem.  32,  501. 

Lekch.     Ann.  Pkajtn.  49,  217. 

AciiU  butyrique .  ButterM^re.  —  Disoovcred  by  Cbcvreul  in  1814— 1811 

Source$.     1.  Datyrio  acid  baa  beon  found,  eitber  in  tbc  free  state 
combined  witb  buect*:  In  many  (samples  of  gastric  juice  (Tiedemann 
Gm.);  nbo  iu  a  litjuiil  diftrh.irgcd  in  a  caM  of  cancer  of  tbc  stomi 
(Bucbnor,  liepert.  52,  155);  once  in  banmn  urine  (Berseliua,  Po<fg.  W 
84);  in  tbo  liquid  expressed  from  tbe  cbopped  0e«b  uf  man  and  of  mrit 
oninials   (Soberer.  Ann.   Pharm.    60,   196);   in   Ibo   fruit   of    Of 
Siliqua^  wbicb,  wbcn  distilled  witb  dilute  eulpbiiric  acid,  yields  06  p. 
butyric  acid  (Rcdt«iibaober,  Ann.  Phann,  57,  177);  also  iu  tbe  old  in 
of  Sapindus  Sap&nariu  and   Tamarindus  indica  (Oomp-Bosanez, 
Phai-m.  GO,  3fj9);  in  tbe  milk  of  tlie  cow-tree  after  it  has  turned 
(Marcliand,  /.  pr.  Cfirm.  21,  48).     %.  Also  in  cod-liver  oil  (U.  Wi 
J.  //r.  Chem.  46,  155);   iu  Sc^b-juioo  (Scborer,  Ann,  Pknrm.  69,  106); 
crude  oil  of  amber  (Marsson,  Ai-di,  Pharm.  [2],  62,  I);  in  liquid  froi 
tbe   spleen    (Scberer,  Vevhandlj  da-  phys-mfd.   (rnell^h.  lu  Wurzhuru, 
298);  in  pcrspirutiun  (Scbolteu,  Archiv.  f.  physiof.   iJtiHctind<f   II,  7J 
Brendecko.  Arch.  Pharm.  [2],  70,  34).  —  2.  Combined  with  glyoerine  ' 
tbo  form  of  butyrin  and  mixed  witb  otber  fats;  in  tbe  butter  of  tbe  eol 
and  of  other  mammalia.  (Cbovreul.) 

Formation,     1.  By  tbe  dry  distillation  of  various  sobotancee.     In 

of  tobacco  for  UBitiple;  whence  tbe  liquiJ  which  colIrcU  lu  the  smnkiiii:  of 
coDtniiLt  butjrric  acid.  (ZeiM,  J.  pr.  CAem.  2U.  3h6.)  —  2.  In  tho  ISutmc 
FtrmtfUatiirn^y  which  taki's  pla^'o  numetimes  in  sugar,  etarcb,  and  simil 
bodies  in  ronUict  with  ]>rotoiii-i'oni|H>mKbt,  (^oniilinit^  in  tbo  Uitt«r  wlii 
alone,  and  .npiH^ars  to  be  always  preceded  by  a  lactic  acid  fennentatioa. 

The  uqueuus  solution  ofconmiuD  supir,  ^rape-eu^r,  ^um-sugar, 
sugar,  or  dextrin,  mixed  with  an  cqiutl  weiji^ht  of  powdered  obi 
]  0  P.  c  of  ordinary  cheese  either  new  or  old,  or  fresh,  moist,  coaree  gf  J 
aud  net  aside  for  6unie  week»  iu  a  ivurui  phice,  either  in  an  open  n 
or  in  a  vos^ol  provided  with  a  ork  and  ^^delivery  tube,  beuomee  ti 
and  viscid;  acfjuirrs   the  o<iour  of  sour  milk;  gmdually  loees  its 
tajito;  nnd  finnfly  l»ecouieff  so  thick,  that  tbe  vc^dcI  may  often  be  in^ 
without  the  cnntrniH  running  out.     At  about   this  sla^  of  th«  pre 
tbe   Milutiun,  which  aUu  t*onijiiM»  a  little  ulcubol,  yields  on  addition 
uleoh'jt,  a  while,  paety  precipitate,  poMieBsing  all  tbo  pruporties  of  ^uny' 
«o  that  tbc  •tiluiiun  then  prceipitatvs  neutral  acetate  of  toad.     After  th 
lutiun  has  tilood  for  a  somewhat  louj^er  time,  itn  viscidity  dlumiubi 
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.  carbon ic  acid  is  cvolveJ;  and  crystals  of  lactate  of  lime  aro  formed  in 
Cueli  cjitautity  tbal  the  whole  becomes  solid.  Oraduully,  howcror,  thoso 
erjBtals  disappear^  the  lii^uid  recovers  it^  traosparoiicy^  and,  after  tho 
l»pse  of  6  to  12  wcpUh  (reckoned  from  tho  begiuniutf  of  the  exj>crinient) 
-when  the  evolution  of  f^  haa  ceased,  conlaius  notliiii^^  but  butyrate  of 
lime,  with  a  very  email  (juantity  of  lactate,  and  traces  of  acetate  of  lime, 
alcohol,  and  a  volatile,  odoriferous  substaiico.  Mannite  canuot  be  de- 
teoteil  at  any  stage  of  tho  fermentjition.  — Somotimos.  huwover,  these 
pheuomeiia  are  letis  Hhiirply  delined,  namely  when  the  formation  of 
batyrio  acid  takca  place  aimultaneoualy  with  that  of  lactic  acid.  At 
the  commoiicomeut  c»f  the  process,  tho  liydrogen  ia  the  evolved  gaoeous 
mixturo  doe«  nut  exceed  10  to  15  per  cent.,  but  in  tlio  Uter  BtiLgea,  it 
amonnt«  to  between  55  and  60  per  cent.  The  8ugar  appears  therefore  fin^t 
to  be  converted  into  agum;  then  into  lactic  acid,  which  combinoa  with  the 
lime  and  expeU  the  carbonic  acid;  and  liually  into  butyric  acid.  (Pelouzo 
A  Gelia.) 

[Since  lactic  acid  is  C'*H''0",  and  butyric  acid  C*H*0*,  tho  evolution 
of  hydmijea  together  with  the  carb*)nic  acid,  which  proceeds  first  from 
the  chalk,  and  afterwards  from  the  decoiriposiug  hictic  acid,  is  explained 
by  the  following  equation:  C'UI"0''  =  C4rO^  +  4CO'  +  4H.J 

Rnpcrtiog  the  furniuMttn  of  Uctit;  ncid  in  tliis  prooefts.  ttce  Laetie  acid. 
Diauetic  uriuo,  which   contains  grape  Bugar,    together  with    animal 
matters,  likewise  exhibits  the  butyric  aciJ  fermentation.     This  li<iuid, 
^HBt  aaide  between  15"^  and  35",  with  or  without  bier  yeast,  fcmicnts  tho 
upbore  quickly  as  tho  temperature   is  hij^herj  exhibits  a  continually  in- 
creasing  white   turbidity,    from   separation    of   globules    which    appear 
traiufpareut  under  tho  microscope,  and  look  like  globules  of  beer-ycost; 
vea  off  carbonic  acid  and  hydrogen  gases,  first  in  the  pro[Hjrtiou  of 
:  S  to  2j,  and  Qllimatcly  in  that  of  to   I  :  |  to  4.     After  5  to  28  days, 
hen   tho  evolution  of  gas  has  ceiised,  the  urine  is  turbid;  has  a  rancid 
lonr;    reddens   litmus;  and   no   longer  contains  sugar  or   urea,    but   a 
ger  quantity  of  amnioniacal  suits  and  butyric  acid,  which  passes  over 
>gether  with   an   odoriferous   principle   on   distilling   the   liquid   with 
,nc  acid.     The  fermented  urine  does  not  contain  either  alcohol  or 
tic  acid.     A  few  drops  of  sulphuric  acid  atop  tho  fermentation  of  tho 
etic  urine,  but  a  small  quantity  of  alkali  accelerates  it.     Boiling  the 
iae  suspends  the  fermeutaliun  for  a  while;  so  that  the  urine,  if  boiled 
ITcry  3  or  4  days,  may  be  kept  for  a  month.    Healthy  urine  mixed  with 
ape-6ug:ur  behaves  like  diabetic  urine.  (Fomherg,  ^n«.  Vkarm.  G3,  30'0.) 
If  into  an  aqueous  solution  of  grapo-augar,  whivh  does  not  fennent 
r  itself,  pieces  of  white  paper,  previously  exhausted  by  potash  and 
ater,  l»e  iufroducod,  the  tiolutiou  begins  t4i  ferment  between  17"^  and 
'",  a  large  quantity  of  c;irbonic  acid  [and   hydrogen?]  being  evolved, 
d   butyric   acid  formed,    but  no   alcoliul.    (bopping  tt,  Struve,  Ann, 
^kctrvi.  41,  2/5.) 

Starch  in  contact  with  animal  matters,  likewise  passes  into  the 
lyric  acid  fermentation.  The  fibrous  residue  of  the  preparutiun  of 
tito-fitarch,  which  still  contains  a  largo  cjuautity  of  starch  and  a  small 
luantity  of  animal  matter,  if  left  fur  two  or  three  days  in  a  p*it,  at  a 
jpcrature  above  30",  gives  oil'  carbonic  acid,  and  fitrms  butyric  and 
tic  a^Nds.  (Scharling,  Ann.  I'hartn,  49,  213.)  —  When  starch  paste 
boiloil  potatoes,  stirred  up  with  water,  are  uiixc<l  with  ilosh,  a  largo 
lautity  of  butyric  acid  is  formed  in  six  days,  with  evolution  of  gas. 
^hubert,  J,  pr.  Ch<vi,.  36,  47;  comp,  Liebig,  Ann.  tharm,  57,  125.)  — 
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Wbeat  accirlentally  spoiled   and  satoraUv]  wiib  sen-water  In  fthip.4, 
BiToiii:\y  of  butyric  acid,   and  wheu  distilled  wilh  wator,  yield*  this  mc\ 
together  with  valerinnic  acid.  (L.  L.  Bonaparte,  Comjit.  rmd.  21,  107 
—  IT    Butyric   acid    is  also  formed    in  the   fermentation   of    whemt-floi 
vhcu  that  flubfltaDce  is  stirred  up  with  water,  aud  left  to  ferment  io 
tact  with  I  pt.   carbonate  of  lime;  the  addition  of   cheese   acceleni 
the  formmtion  of  the  hutyrio  acid,   but  likewise  j^ivea  rise  to  the  foi 
tioD  of  lactic  acid.   (H.  Schulze,  Ardi.  Pharm.  [2]  57,  272.)  5. 

When  fresli  or  dry  niurHli-inallow  roots,  coarsely  bruised,  or  ex) 
with  ether  and  alcohol,  and  thortdty  freed  from  8Uj?ar,  are  placed 
thcr  with  8  or  12  times  their  qnautity  of  water,  at  n  temperature  of 
to  25^  in  a  fla^k  provided  with  a  gof^dclivery  tube,  and  left  for  al 
six  weeks,  till  the  e%'olution  of  gas  ceases  and  the  pieces  of  root  sink 
the  bottom,  the  liquid  is  afterwards  found  to  contjiin  butyric  acid,  to^ 
ther  with  small  (piuntitie8  of  nicoliol  and  acetic  acid.  During  the 
nientatioDi  the  water  becomes  turbid  and  deposits  yellowish-white  flocki 
At  the  same  time,  nitn^gen  ^wa  is  Hrst  evolved,  and  afterwanls  »  mil 
tur«  of  that  gtks  with  a  rery  large  excess  of  cnrlwnic  acid  and  wit 
hydrogen.  The  latter  amounts  in  the  mixtiirt?  at  Grbt  to  70.  then 
only  33  to  25  per  cent.,  and  doew  not  yield  any  trace  of  cnrbonic 
when  explo<lod  with  oxy^ron.  After  the  fermentation,  the  r<»oi 
found  to  be  dissolved  in  the  form  of  a  pn«ty  mass,  the  ^nim  hiu  di 
Biipoarcd,  and  the  nHpani^rtn  i»  convcrtc<l  into  asjmrtate  of  ammonio.- 
1  he  fermentatittn  tnkcf*  place,  even  if  the  liquid  be  Ciinotantly  mail 
tftinoil  in  a  slightly  alkaline  state.  —  The  butbN  of  lilies  behave  HI 
mATsh-mallow  rootSi  cxccptin;;  that  the  liquid  niu&t  be  noutmlijiod  wii 
chalk.  At  first  n  very  small  qnaniity  of  nitrogen  paa  h*  evolvetl,  tb< 
carbonic  acid  and  hydrogen,  :tnd  butyrate  jind  acetate  of  lime  wo  for 
Quince-seeds  inimorbcd  in  water,  likewise  evolve  carbonic  acid  ni 
hydrogen  gases,  and  yit'ld  butyric  and  acetic  acid  — On  the  other  ha 
the  roots  of  Sifrtipfijihnn  uf.  ami  the  seed  of  Phmtacfn  Pxyflium  yield 
MUDC  gases,  but  no  butyric  acid,  only  acetic.  (Lnrocque.) 

A   butyric  acid   ferment  may  also   ho  obtained   from  miLn>h-nia1; 
roots,  lily  bidbs,  and  from  ,^fmm  CjfdonUrrtnn.    Pb^I/H  tnu\  Lini.     Thi 
when   fresh  mnrsh-mullow  roots  are  bruised  and  fermented  for  1^  or  11 
days  with  a  f^ix-fold  quantity  of  water,  the  liquiil  ftrnined  through  linei 
yields  with  alcohol  a  vi«cid  coagnluni,  which  may  be  wnshed  with  watei 
■nd  preserved   under  water.     This  substance   is  elastic  like  glnten. 
«iiflusefl  Itself  in  water,  aud  \e  partially  dissolved  thereby.     If  I  pt  < 
together  with  a  small  quantity  of  wator,  bo  exposed  to  the  air  for  ti 
er  three   days,  and  a  solution  of  5  pts.  sugar  in  33  pts.  wator  be  thi 
addcdf  together  with  2  ]fU,  of  chalk,  nitnigcD  gas  is  evolved  at  Hrst, 
after  4>*   hoars  carbonic  acid  and  hydrogen  are  given  off  with   only 
•mail  qnautitv  of  nitrogen,  nn«l,  in  the  course  of  fonr  week**,  lactate 
butyrate  of  lime  are  fonned,  but  do  alcohol.     If  the  chalk  be  left 
nothing  but  nitrogen  giui  is  evolved  for  the  first  9  days,  and  it  is 
whrn   the  chalk   is  »<uhseqnenrly  added,  that  the  other  two 
given  off,  and  th*»   two  acnU  formed.   (Lari>c*iue,    S,  J.  Pharm, 
That  the  acid  produced  by  the  fermentation  of  marsh-mallow  root*, 
hulbn.    and    quinrc-sccds,   ts   really   butyric   and    not  valerianic  acid, 
shown  by  Lur<K(|ueV  iinalysis  of  llie  silver-salt.  (A*.  J.  Phorm,  10,  lOT. 

Tan,  when  brought  to  a  Htato  of  fcmientattoD,  is  usually  cxhai 
with  water,  and  in  the  90ur  Utit-lii}u<tr  thus  produced  the  hides  are  «oak< 
\\m  liquor  yields   bntyrio  acid   by  distillatioD.  (Jul.  Cki 
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Wlarro.  7,  455,  and  J.  pt\  Chem.  36,  4:3.)  According  to  lalor  analyse* 
of  silver-salts,  CbanUrd  &  V.  Deseaignes  (^.  J.  Pharm,  13,  244;  also 
J.  pr.  Chan.  45,  4D)  suppose  the  acid  of  sour  tan-liquor  to  bo  a  variable 
mixture  of  propionic  and  valerianic  acida.  [But  to  judge  from  the 
boiling  point,  which  ranges  from  140'^  to  160^  the  acid  appears  to  be 
chiefly  butyric  acid.  The  gum  and  pcctic  acid  of  the  oak-l»ark  are 
probably  converted  into  butyric  acid  by  the  action  of  the  animal  skius.] 

Pure  protein  eubetaoce.s,  even  when  not  in  contact  with  sugar,  etarch, 
&c.  likewise  yield  butyric  acid  by  patrcfaction. —  Moist  fibrin,  left  to 
putrefy  in  sumtner.  defique^cca,  ^vlth  furiiiation  of  butyrate  and  acetate 
of  ammonia.  (NVurtz,  iV.  Ann,  Chim  Phi/s.  II,  253;  also  «/^  pr,  Cken^, 
32,  501;  compart  Hopp,  Ann.  rha>m.  69,  16.) 

Pure  casein,  putrefying  under  water  in  summer,  yicld.-^  butyrate  and 
valerate  of  ammonia,  together  with  other  products.  (Iljenko,  Ann^ 
JPharm.  63,  364);  hence  aUo  the  strong-smelling  Liniburg  cheese  con- 
tains bntyrate,  valerate,  eaprnute.  caprylnte.  and  caprate  of  ammonia. 
(Iljenko  &  La*kowsky,  Ann.  Pharm.    53,  78.) 

TT  When  2  oz.  of  librin  prepared  froni  ox-blood  and  free  from  fat, 
were  mixed  with  2  drachuiH  of  bicarbonate  of  anim(jnia,the  mixture  (Stirred 
up  with  water  to  a  thiu  paste,  carbonic  acid  ga»  pasKcd  through  it  at  ft 
temperature  of  S?'' to  44',  during  the  day  for  a  month,  the  fiask  con- 
taining the  mixture  being  closed  nt  night,  the  gas,  after  passing  through 
bsH  n  cheeky  odoar,  in  fact  that  of  butyric  acid;  it  likewise  contained 
sulphuretted  hydrogen  at  one  stage  of  the  process.  The  putreliod  mass 
yielded  nothiug  soluble  in  ether,  but  was  found  to  contain  acetic,  butyric, 
and  valerianic  acid.  Six  ounces  of  fibrin  mixed  with  3  oz.  of  chnlk, 
stirred  up  to  a  thin  paste  with  writer,  and  left  for  some  months  at  37^, 
yielded  acetic,  batyric,  valerianic,  and  capric  acid.  Casfioiu  gave  similar 
reeultii.  (Brendeclie,  ^rcA.  Pkamt.  [2]  70,  26.) 

•  Butyric  acid  is  likewise  found  among  tho  products  of  the  putrefaction 
yeast.  (A.  MUUer,  J.  pr.Chem.  -OT,  162,  447.)  It  Is  also  formed,  together 
with  succinic  and  valeriauio  acids,  by  the  fermentation  of  nnhUe  of 
lime.  (Rebling,  Arch.  Pharm.  [2]  67,  3t)0.)     Certain  kinds  of  fuci,  via. 

I'ucuM  vt$iculo*ut  and  Fuais  nodosus^  fermented  in  contact  with  lime, 
ield  acetic  acid  together  with  a  small  quantity  of  butyric.  (Steuhouse, 
}kU,  Afoff.  [4],  I,  24.)  According  to  Salv6tat.  safflower  yields  butyric 
&id  by  spontaneous  decomposition.  (N.  Ann.  Chim.  Phys.  25,  337.)  IT. 

3.  Fibrin  heated  to  160° — 180,  in  contact  with  potafih-lime,  also 
yields  butyrate  of  ammonia.  (Wurtz.) 

4.  Many  organic  comjwunds  distilled  with  nitric  acid,  or  with  a  mix- 
ture of  snlphuric  acid  and  peroxide  of  manganese,  or  chromic  acidj  yield 
a  ditjtiltate  containing  butyric  acid. 

Maynaa   rciin   (from    calophi/llum)  treated  with  nitric    acid,  yields 

ityric  acid.   (B.   Lewy,  y.  Ann.  Chini.  Phi/s.   10,   283.)  —  Oleic  acid, 

lilarly  treated,  yields  butyric  acid,   together  with  several  other  acids. 

When  casein,  albumin,  fibrin,  or  gelatin  ib  di;jtiltcd  with  dilute  eul- 

laric  acid  and  oxide  of  manganese  or  chromtite  of  potimh,  a  mixture 

acids  passes  over,  the  most  abundant  of  which  is  butyric  acid. 
rnckeiberger,  Antt.  Phann.  64,  39,  aud  70.)—  IT.  GluLvn  of  wheat 
(tilled  with  manganese  find  sulphuric  ncid,  nl.ao  yields  butyric  acid, 

fiber  with  other  volatile  fatty  acids.  (F.  Keller,  Ajin.  Pharm.  72, 
'.}  ■".     The  more  volatile  portion  of  the  enu»yreumatic  oils,  obtained 

di^stillation  of  rape-oil,  yields  a  small  quantity  of  butyric  acid  wlien 
is  heated  with  strong  nitric  acid,  or  when  its  vapour  is  passed  over 
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Mtmtwl  with  fcaijte-water;  moerre^  tiD  tfca  4«iri1Uti<m  pcoeeai 
isMbed,  ro  wcU  uteppmJ  UttlM;  tha  uiM  Uirto^MivMU  thea  boUt 
4lovBlo^aitiM«pcabo^«flW  stilly  after  it  ba^  boea  deaned;  aod 
ranaiaM  H/^uiA  uunAtwita  a  mac^  aod  eraponfted  lo  complete  d 
■MB.  Tha  reiUae,  wUcb  ■■■aiU  la  abaat  10  per  eeoi.  of  the  tmtl 
fimiiiit>  «^  a  pafftioa  iwti  aoJaUe  ia  vatac  (aiaoaatiag  ta  95  p.  e  of  I 
residaa),  aod  onmpowiJ  woaifiiMai  of  ba^vata  aad  capnate,  sometiaui 
▼aedaate  «f  barjia,  aail  a  lev  aulaUa  portioa  {S  ptr  rant  ),  oompoMi 
of  ttpcylata  aao  caprmie  of  barjta.  Tbe  catna  rendoe  is  boileil  with  tis 
tOBM  its  «reigbt  of  mtar,  tbe  HqakI  filtered  frooa  tbe  sparingly  volaUft 
portion,  aod  tbe  filtrate  evapor&ted  lo  the  crritalluing  poiat.  If  tbtl 
Ant  crop  of  crjstaU  coasieta  of  ailkj  niedlas  of  eaproata  of  barjrta, 
-aaaaent  in  the  a«r  aad  baTioe  tbe  appeataaea  of  henanate  of  lime, 
tbe  butyiate  of  banrta  will  be  foand  in  the  mother-liqaor.  IC  oo 
eoDtrarj,  small,  qaickl/  eBloreacing  crysUda  are  ubuioed,  arranged  ii 
goodes  of  the  siso  of  note,  such  crjetals  consist  of  raceiiiate  of  baryt% 
and  It  may  then  be  coocladed.  that  the  batter  used  in  tbe  prepaxalioA 
did  not  contain  either  butyric  or  caproie  acid.     (A  wnple  of  b«ner  ntusiurf 

Ih  th«  ttry  dry  ■amtner  af  I8t2,  tlann^  wbicfa  the  cuwt  i*rr«  fnt  to  ■  gffvt  wjimiJt 
finw.  Bad  ftlw>  batur  at  the   fnllo«ins  winter,  j-icldnl  nolbme  but  Taocuiic 
atmpw  obtainfvJ  in  Cfav  •ummrr  c(  18i3.  fieldrd  noUiing  bat  ba($ric  mn*\  caprnio 
—  If  tho  above-mentioned  Gltrato  yields  ue«dle«  of  caproate  of  baryta^ 
wUt  sepamleii  out  alino«t  conii>lt'tcly  at  the  proper  degree  of  coacefiUap] 
lion,  in   cryatukU  which   may  l»o  purinetl   by  prCi»»ing  am!   recrystallii 
tion;  and  the  nK^tlior  liquor  ovn]»rn.ti'tl  in  ihr  suushiue,   vtclih»  at  fint 
few  mono  nrodlc«  of  the  capruato,  but  aftcrwnnU  pearly  Uuntnio  of  bo: 
of  baryta,  which  may  likowitio  l>c   purifie*!   by  crystallisation.  (~ 
(For  Ibt  |irr|iAniUoii  of  tlir  bid  from  tho  bartta-ailt,  rid  it^.) 

2.  Four  partJ  of  buttur  ore  heated  to  100^  with  1  pt  hydmu  of 
a«h  and  4  ut«.  water,  till  the  inOM  becumeti  Iniusluoent  and  uuiform, 
yiehlM  a  elear  dulutiun  with  wnt<Ti  ^bo  solution   diluted  with   so   n 
wator  that  it  will  no  longer  draw  out  into  thrca«lti  at  tho  tem|>cra 
AO",  tlirn  drconipnifod  by  an  oxnrtly  rquiviilcMil  i|uiii)tity  of  tartarie 
tho  Boliilinnl  nii&turr  oi   iiiiir^^aric  uud  oloio  ncid  (!0[>aratcd,  after 
from  tho  lower  liipiiif.  und   wn^hod  with  water:  tho  j;renter  pfiri  of  tl»« 
iMiinih  ptiei|M:  i  (he  lower  lifjuid  by  further  tuldr.  torie 

rid;  th.it  lii|ti  tnl  fruni  the  ereani   of  tartar;  and  > 
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(Iter  wiih  tUo  wa^li-wator  of  the  mar/^rlo  %nd  oleic  aclU  fiuJ  tlie  rluclugi 
q(  iho  cr^am  of  tartar.  Tbo  diatillatp  is  netitralizod  with  barjrta-water, 
and  evapciratpj  to  ilrynoss.  Tin*  ^?ai«Jue,  which  as  a  mixture  of  buty- 
mto,  caproate,  and  caprato  of  barjta,  is  treated  for  24  hour?  n-itb  277 
}il8.  of  cold  water,  the  undissolved  portion  again  with  2*77  pts.  of  water, 
itr.  till  nothing  but  c.irbouato  of  baryta  remaina  ninlissoU'cl  As 
hatyralo  of  baryta  requires  2*77  pts.  of  cold  water  to  dissolve  it,  the 
fifHt  solution  contains  that  ^ait,  with  but  small  quantities  of  the  other 
*alts,  whcri'aa  the  following  solutions  consist  chiefly  of  cuproato,  and  tho 
last  of  caprate  of  baryta,  which  is  the  lea'*t  soluble  of  the  three.  These 
Eolutions  abandoned  separately  to  epontaneous  evaporation,  leave  eight 
kinds  of  crystalfi,  viz.  (I),  butyrato  of  baryta;  (2),  laminar,  and  (3), 
needle-shaped  caproatc ;  (4),  caprate  j  (5),  transparent  liijuiuji*,  united 
in  cockscomb-like  groups,  soluble  in  2'7  pt-'^.  of  water,  and  yielding  by 
spontaneous  evaporation,  behides  tho  mother  liquor;  partly,  {C),  trans- 
parent crystals  (which  by  a  second  solution  in  water  and  recrystalliza- 
tion.  are  refiolved  iuto  bntyralo  of  baryta,  octohe«lronfl  consisting  of 
butyrato  of  baryta  and  lime,  [the  linio  proceedinij;  from  tho  lllter,]  and 
delicate  irantfparent  needles,  which  are  a  mixture  of  butyrato  of  harytii 
and  ihe  octohcdrnl  >iaU,) — partly,  (7),  enamel-whito  crystals,  which  by 
repeated  solution  and  erystallizatiou,  are  also  resolved  into  caprate  and 
ca]>roato  of  baryta;  nud  (8),  opaque  lamiua*  of  capro-capruate  of  baryta: 
tho  latter,  when  treated  with  small  quantities  of  water,  impart  to  that 
liquid,  at  fir.<»t,  principally  the  c;ipronto,  afterwards  tbo  caprato. 
(Chevrcul.) 

From  the  bntymte  of  baryta  after  purification  by  repoated  solution 
in  a  small  quantity  of  water  and  crystallization,  the  acid  is  separated  in 
two  wavei:  By  griuluully  aihliug  to  100  pts.  of  the  baryta-salt  contained  in 
\  gliiMi  tulw,  133  pta.  of  phosjdioric  acid  of  sp.  gr.  1-12:  the  butyric  acid 
tbf^reby  separated  dissolves  gradually  in  the  liquid,  whcreujion  12  ptt*. 
ore  of  phosphoric  acid,  J^p.  gr.  100  aro  added;  tlie  sepnratcd  butyric 
id  decanted;  59  ptd.  of  phusphorio  acid  of  ^p.  ^r.  1*12  tlieu  addeJ:  and 
e  additional  quantity  of  butyric  acid  thereby  Bcparatod  also  removed. 
'  r  watery  acid  licjuid  still  coatniiis  butjric  acid,  and  when  suturatrd  withbiLi7ta-water* 
filtered,  ond  evaporated,  ngaiu  yields  butyrate  of  baryta],  Tho  butvrc  acid 
nbtained  by  decantation,  which  is  8omewhat  yellow,  and  ^solidifies  to  a 
white  mass  at  —7',  is  distilled,  first  in  the  wa'ter-bnth,  then  in  tho  sand- 
ijatu.  [Thfre  then  renmin*  a  black  residue  containiiu;  nciJ  |iho5phiitc  of  birytfl]. 
The  distillate  is  freed  from  the  water,  which  pa.^soH  over,  especially  at 
the  commencement  of  the  process,  by  digeatiou  and  subsequent  distil- 
lation with  4  pts.  of  chloride  of  calcium.  —  2.  By  decomposing  100  pts. 
of  bntyratc  of  baryta  with  a  mixture  of  fi-ISG  pts.  of  oil  of  vitriol 
and  OU'SO  water;  decanting  the  butyric  add,  which  is  colourless  and 
free  from  sulpliuric  acid,  from  the  sulphate  of  baryta  (from  whii:h  a 
Rinall  additional  quantity  of  butyrate  of  baryta  may  be  obtained  by 
treating  it  with  biiryt»- water,  filtering  and  evap*>rating),  and  distilling 
it  carefully  in  the  sand-bath,  Tiiorc  tlieu  remains  a  brown  reMdae  of  decumonwd 
otTfic  u.iti.  The  tran^pareot  and  colourlcos  dii^tillate  is  dehydrated  by 
i*tiIlation  with  an  equal  weight  of  chloride  of  calcium.  (Chovreul.) 

B.  By  Butyric  aeid  Ftntneniation.  —  To  a  solution  of  100  pt*.  of 
alarch-sngnr  (or  cano  or  milk-sngar)  marking  K  to  10®  Bm.,  8  or  10  parts 
of  fresh  sour  cheese  or  curd  are  added.  —  or  100  pti?.  of  starch-Riigar  are 
dissolved  in  lOO  or  150  pis.  of  milk  and  so  much  water  that  the  liquid 
exhibit*  ft  density  of  10*  Bm.;  nud  the  mixtnre,  together  with  ."^O  paiiri  of 
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chullc,  set  naulo  in  tm  open  bottle  [frc<|uont]y  shaken]  in  a  watiii 
e,ff.  In  th<*  pun  in  summer,  till   the  evolution  of  gas  cetwes,  tlint 
flay,  for  ti  lo  12  weoks.     The  ^rreater   tlie  quantity  of  ii*|uiti,   the  moi 
quickly  doea  tlio  fcnnentation  go  on;  if  it  be  too  slow,  more  cb<*e>«  iniii 
DO  addcil.  —  When  the  fermentation   is  ended,  the  filtered  li^juiil  yicj 
bv  evnporaliou,  n  large  quantity  of  crystals  of  butyrate  of  lime,  wbi( 
ii  they  scpamto  \rhilo  tbt;  liquid   is  Btill  warm,  are  free  from  acetate 
lime.  —10  pis,  of  the  crj-stalliRed  butyrate  of  lime  are  dissolreU  in 
or  40  partH  uf  water,  the  solution  distilled  with  3  or  4  yis.  of  eomincKii 
hydrocblorie  acid,  till  10  pts.  (consisting  of  water  and  butyric  acid,  wit 
small  quantities  of  hydrochloric  and  arctic  acid)  ba%"0  distilled  ovrr. 
\»Tze  qtmntity  of  rbloridi*  of  culcium  is  then  dissolved  in  the  di^tillal 
ana  the  impure  butyric  acid  which  rices  to  the  top  iv  <U'cniit«d  oC  ai 
distilled   in  a  tubuluted  retort  provided  with  a  thermometer.     The  ISi 
portion  rf  iho  flistjllato  conaisU:  of  aqueous  butyric  acid,  which  is  ^ith< 
used  to  prepait;  the  butyrates,  or  dehydrate*!  by  coutaet  with  chloride 
caJrium,  decantatiuD  and  diutillution.      The   boiling  point    soon    rl^cs 
164'  and   remain:!'    there,    and   at  thia  temperature,   if  the  receiver 
chaugctlj  pure  butyric  acid  is  obtained;  this  must  bo  boiled  for  eome  til 
in  an  open  vessel,  lo  expel  Irace.s  of  hydrochloric  acid,  and  then  redi 
tilled.    (Pelnure  &  Gelt^.) —  Tbt**  butyrate  of   lime   froths   up  stn:in^ 
irbcu  distilled  with  hydrochloric  acid,  and  therefore  requires  h  capaoio 
distillatory  apparatus:;  the  butyric  acid  obtained  by  tliiH  jjrocoflit  is  dii 
cult  to  purify  from  admixed  livdrochloric  acid.  (Bcnsch,  Ann.   ~' 
61,  177.) 

1  Butyric  acid  may  nhn  be  obtained  from  tlio  liquid  which  reniMi 
iu  the  preparation  of  ferrous  lactate  bv  Wnhlor's  process  (dig«flUoa 
jron  filinga  with  sour  milk,  with  addition  of  milk-sugar;  Ann.  PI 
48.  149).     After  that  salt  has  been  separated,  the  liquid  is  mixed  wi 
sufficient   quantity  of  milk   of  lime   to   render  it  alkaline:  set  oetde 
some  weeks    in  a  warm  pla^e;  and    the  butyric  acid   separated  by 
tilling  with  dilute  fiulphuric  acid,  neutralizing  the  distillate  with  <a\ 
nate  of  fii>da,  evaporating,   and  again  distilling   the  remdne  with   dil 
eulphuric   acid.    (Bertram.    ZeiUch,  Pfinrm.    IS/iS,   4^;  Jahrtaher^    IHi 

439.)  -r 

Pr*opeHitft.     The  acid  surrounded  with  a  mixture  of  solid  carbo 
acid  and  ether,  crj'stallireM  in  broad,  transparent,  colonrlcfts   laminir, 
remaius  liquid  at  —20'.  (lVlon2e&  Gtlirt.)     At  ordiii;iry  lempemt 
it  is  »  tiiiiL,  Lranspnrent.  eolourUL'^A  oil.  of  «p.  gr.  0'9Q7.'»  at  25~  (0-9S3 
15':  Pelouw  &  OtWs;  0  0886  at  0^  00739  ui  15  :   Kopp;  0  9817 
Pierre.)     Forma  on  pizcd  paper  a  greasy  fci»ot  which  gradually  disit] 
cvanoratOB  in  the  air  without  rcsidno  (Chevreul);  boils  etr.idily 
(Pclouzo  &  0{di«);  at  157'  under  a  prefigure  of  0*76  m.  (K 
22^),  and  paMCS  ever  undecom|»oM'd.  (Chevreul,  Pelou/o  vV 
At  163^  under  a  pre««urn  of  0  7506  in.     In  a  cloned  epace,  which   il 
to  I,  it  pAMcx  compU'telv  into  vap<»ur  at  220'.  (Pierre,  -V.  Ann. 
Pt,yt.  3l»  1  18.)     VftfMjur-deniJily  =  330  (Pelonre  A  Oflis);  vsirie* 
the  temperature.    (Cahourb.   ^ii,  ri4,)      Has  a  pungent  odour  lik«  tliat 
hotter  (ranoid  butter,  according  to  Pulouxe  •!  Gt-liK),  and  acetic  acid     II 
a  very  Mrung  and  pungcntly  acid  taste,  afterwards  sweetish,  like  nit 
etbwf  and  makes  the  tongue  white.    Reddem*  litmus  strongly.  {Chem^ 
Att«ckii  tlie  #kin  liko  the  ^trongeal  SiCuU.  (Pelooze  A.  G^lis.) 
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80 48    ....    64-55     5436  C-vapour 8  ....    8*S280 

8H    8     ..      909    9-11  H-g« 8  ....    0-5644 

40 32     ...     36*30     3G-54  O-gas  2  ....     2-218G 

C»HX)^ 88     .  .  10000     10000  2     ....     61010 

1     ...     30505 

The  bTpothetical  ufardroaB  tcid  of  the  radical  Utcory  is  C*H70s»Ba.~Th« 

hjdnted  add  may  be  represented  by  the  formula,       „     fO*. 

DectmpKmtxons,  1.  Bntyrio  acid  is  iDflammable,  and  burns  in  the 
manner  of  rolatile  oils  (Chevreul),  with  a  bine  flame.  (Pelonze  &  Q6lis.) — 
When  distilled  in  a  retort  containing  air,  part  of  the  acid  ia  converted  into 
an  aromatic  snbstance.  (CheTrenl.)  —  3.  Butyric  acid  dropt  into  a  bottle 
filled  with  dry  chlorine  gas  and  exposed  to  strong  sunshine,  produces  a  large 
quantity  of  hydrochloric  acid^  crystals  containing  oxalic  acid  which  con- 
dense on  the  sides  of  the  vessel,  and  a  pale  yellow  oil  of  bicfalorobutyric 
acid,  C*C1*H*0*;  if  on  tbe  contrary,  chlorine  gas  be  passed  throu^^h  butyric 
acid  contained  in  a  Liebig's  potash-apparatus  and  exposed  to  the  sun,  the 
chlorine  is  very  rapidly  absorbed,  and  the  only  products  are  hydrochloric 
acid  gas  and  bichlorobutyric  acid,  amounting  to  173  to  176  percent,  of  the 
butyric  acid.  (Pelouze  &  G^lis.)     Calculation  gives  178  per  cent.: 

C«H«0*  +  4C1  «  CCl^H'O*  +  2HCI. 

This  bichlorobutyric  acid  is  decomposed  by  further  action  of  chlorine  into 
hydrochloric  and  quadrichlorobutyric  acid.  (Pelouze  &  Gelis.)  —  When 
bromine  is  cautiously  added  to  aqeous  butyrate  of  potash  till  a  few  drops 
of  a  bromuretted  acid  .ire  precipitated,  the  liquid  then  evaporated  to 
dryness,  the  residue  exhausted  with  alcohol,  nnd  a  few  drops  of  sulphuric 
acid  added  to  the  flltrate,  a  compound  is  produced  somewhat  different 
from  butyric  acid,  having  a  fainter  odour,  likewise  soluble  in  water  and 
alcohol;  but  no  bromobutyric  acid,  (CBi^H^O*,)  appears  to  be  produced. 
(Cahonrs,  N.  Ann.  Chim.  Fhya.  19,  507.)  —  Iodine  likewise  exerts  but  a 
slight  decomposing  action,  even  when  aided  by  heat,  forming  a  small 
quantity  of  hydriodic  acid.  (Pelonze  &>  O^lie.) 

Cold  nitric  acid  appears  to  dissolve  butyric  acid  without  decern- 
position.  (Chevreul.)  Butyric  acid  heated  with  nitric  acid  of  sp.  gr. 
1*40,  is  slowly  oxidized  and  converted  into  succinic  acid.  (Dessaignes, 
Compt.  rend.  30,  50.)  —  Cold  aqueous  iodic  acid  dissolves  butyric  acid 
iritbont  decomposition.  (Millon.) 

4.  Butyric  acid  dissolves  in  cold  oil  of  vitriol  with  rise  of  temperature 
bat  without  decomposition;  the  solution,  which  has  a  faint  ethereal  odour, 
becomes  very  slightly  coloured  at  100^  gives  off  butyric  acid  together 
with  a  email  quantity  of  sulphurous  acid  at  a  higher  temperature,  and 
slowly  blackens  with  formation  of  a  small  quantity  of  charcoal.  (Chev- 
reul.) The  greater  part  of  the  bntyrio  acid  passes  over  unchanged. 
(Pelouze  &  G^lis.) 

5.  Pentachloride  of  phosphorus  converts  butyric  acid  into  C*CIH^ 
(Cahonrs,  Compt.  rend.  25,  724.) 

Combinations.  —  Butyric  acid  ipixes  with  water  in  all  proportions.    The 
mixture  of  2  pts.  acid  and  1  pt.  water  has  a  sp.  gr.  of  100287.  (Chevreul.) 

The  Sntjfraiei  in  the  dry  state  are  inodorous  even  at  100°,  but  when 
moist  they  hare  a  strong  odour  of  frosh  butter.  —  They  are  all  erystal- 
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U»U«.  (Chevreol.)  — Several  of  tliem  yield  butyrone  by  dry  dUtllUtlon. 
(Chnccel.)  —  Dry  batynite  of  limo  dietllied  in  email  oDantitiof  at  %  very 
elowly  increasing  boat,  is  rt'solvt'*!,  without  any  evolution  of  gaa,  into 
wWite  carbonate  of  ilme,  and  butyrone  which  passes  over: 

2C"H?CftO  -  2(CaO,CO')  +  C"H"05. 

But  when  it  is  more  quickly  bcnterl  and  in  larger  quantity,  a  oonsid**r«blo 
quantity  of  charcoal  remains  wi(b  the  carbonate  of  lime;  3  or  4  por  cent, 
ofapweoufi  liydrocarbon  absorbable  by  oil  of  vitriol  arc  ^ivon  ofl';  an»l 
tbe  distillate,  which  haa  an  unpleasant  odour,  contains,  bci-ides  the  buty- 
ronc  which  boils  at  ]44^  butyral  boilin^  at  95^,  and  a  yellowiah  oil 
boilingut  225'' to230°,which,as  potn^iiium  remains  briglit  in  it,  appears  to 
be  a  hydrocnrbnn.  These  products  arc  dunbtless  produced  from  the 
bntymnc  by  the  action  nf  too  hi^li  a  temperature.  (Chancel  )  —  Butynite 
of  pota«h  distilled  with  an  equal  quantity  of  an^cuiou!)  acid,  yields,  with 
evolution  of  a  stinking  gn^  aud  conaidcrablo  reduction  of  arsenic,  a  dta- 
tiltate  coHMstin;:  nf  an  acid,  watery,  colourle.s8  liqnid,  and  Itvlow  that,  &n 
oily  liquid,  blackened  by  ari^enic,  and  smelling  like  alkursin;  this  latter 
coutuint)  eitiier  alkursin,  or  a  corresponding  compound  of  die  butylrne 
scries.  (Wohler^  A^in.  Pharnu  G8,  127.)  —  The  statement  of  Pclouxa 
&  Geli«,  that  a  contarainutiou  of  butyric  acid  with  acetic  acid  may  ho 
detected  by  the  odour  of  iilkarsin  evolved  on  neutralizing  the  acid  »itb 
potash,  evaporatinj^,  and  heating  with  araenion?  acid,  h  not  n?ron- 
cilablo  with  Wohler's  obsorvalion  just  quote*!.  —  Dry  biityrftlc  of  5od» 
boated  with  oxychloride  of  phosphorus  orwitb  chloride  of  benzoyl,  yicl<U 
nnhydrouH  butyric  acid.  (Gerhardt;  eec  page  SH.)  —  AH  butyrates  are 
ftoliiulc  in  water  (Chevrcul),  and  many,  when  thrown  on  water,  rotata 
lilco  camphor,  till  they  are  diidsolved.  (Chevreul,  Pelouzo  &  G61id.) 

JJutyrate  of  Ammonia.  —  Butyric  acid  absorbs  auimouiacal  gap,  aud  !• 
ron  verted  into  cry  ratals,  which  by  further  absorption,  deliquesce  to  a  thick, 
transparent,  colouilew  liquid;  but  thie,  when  exposed  for  a  ^till  longer 
time  to  the  action  of  the  nmmoniacal  ga«,  ultimately  feolidifiej?  iu  nocnlle^ 
(Chevrcnl.)  —  The  Bait  is  dtdiquesccnt.  (Pclouzc  k  Gclis,)  —  Dititill^d 
with  anhydroui*  phoHphorio  acid,  it  yields  butyrunitrile=C*NH'  (I)nmai^ 
Malngiiti  &  Lohfanc,  Cftmpt.  t-entl,  2.i,  442): 

NH\tN!"0*  -  Cr"Mr  +  4HO. 

/Ittti/t'aUof  PotojJi.  —  Potassium  eliminate?  hydrogen  gaa  with  viol 
from  butyric  nrid.     To  prepare  the  ealt,  potajdi  or  carhonat«   of  potaslli 
ifl  neutralized  with  aqueous  butyric  acid,  and  the  solution   evapoi 
CryptnllizcM  between   S.'i"  and   30'    in   indistinct,  cauUHuwcr-liko 
itj  taste  is  »woeii*h  and  like  that  of  butter.     Very  dcliquesicQUt;  dii 
iu  0  8  water  at  1 'r.  (Chevreul.)     Rotates  on  water.  (Pclouxo  A  G^lit.) 


DnW. 


KO  .  ... 


47*2 
790 


37-10 
62-60 


O-H'^KO* _..  IM-2    .„.  10000 

A  flolatlon  of  500  ptf.  of  tho  «alt  in  400  pt«.  water,  mlzoJ  wU&l 
115  pt»*  of  bntyrio  nrid.  doos  not  dccom]M)*©  wnter  without   the  aid  of] 
-vat.  but  after  dilution  with   watn,  tho  deconipo«itioii  takes  phice  ut 
rdinary  tcui|)crattirci.    Tho  (^oluCiLn  likowif>o  uoeii  sot  redden  littuui^^ 
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paper  till  it  a  dilated.  Litmas-paper  moistened  witli  it,  appears  per- 
fectly blae  after  dryincf,  bat  becomes  red  again  every  time  it  is  moistened, 
till  tne  excess  of  acid  is  evaporated.  (GheTreul.) 

BtUyraU  of  Soda,  —  Resembles  the  potash-salfc,  bnt  is  less  deliquescent. 
(Chevrenl.) 

Dried.  Cbevreol. 

NaO    31-2     ....     28-31     28-78 

C«mO»    790     ....     71-69     71-22 

CH^NbO* 110-2     ...    100-00    10000 

Bt^rate  of  Baryta.  —  Baryta-water  neutralized  witb  butyric  acid,  is 
left  to  evaporate,  and  the  resulting  crystals  dried  at  100^-  The  salt 
raay  be  melted  to  a  colourless  glass.  In  the  moist  state  it  smells  strongly 
like  fresh  batter,  has  a  warm  alkaline  and  buttery  taste,  and  blues 
reddened  litmus  slightly.  A  gramme  of  the  salt  subjected  to  dry  distilla- 
tion, in  a  bent  tube  filled  with  mercury,  melts,  yields  47*3  cubic  centi- 
metres of  ole6ant  gas,  and  1-7  of  carbonic  acid,  and  a  thin,  orange- 
yellow,  neutral  oil,  having  the  odour  of  labiate  plants  (butyrone,  accord- 
ing to  Chancel),  and  leaves  a  mixture  of  carbonate  of  baryta  with 
00033  grm.  of  charcoal.  The  aqueous  solutiou  of  the  salt  does  not 
decompose  by  keeping:  carbonic  acid  precipitates  from  it  a  small  quantity 
of  carbonate  of  baryta,  setting  butyric  acid  free.  (Chevreul.) 

Lerch. 
Dried  at  100".  Chevreul. 

BaO 76*6     ....     <9*23     49-37 

8C   48-0     ....     30-85 

7H 7-0     ....       4-49 

30 240     ....     15-43 

CH^BaO*     155-6     ....  10000  10000     ....  lOOOO     10000 

Lerch's  salt  (a)  and  {B)  is  differently  crystallized  {vid  if{f.)  —  Bromeis  {Ann, 
Pharm.  42,  66)  auamed,  in  accordance  with  his  own  analysis,  lAt.H  more  in  the  salt; 
but  Lerch's  analysis  is  likewise  confirmed  by  Rochleder,  who  found  4*47  to  4-50  per 
cent.  H. 

Crystals  unth  2  At  Water.* —  Separate  from  the  concentrated  hot-solu- 
tion; do  not  melt  at  100°;  contain  10  07  to  10-50  p.  c.  water.  (Chancel, 
^\  J.  Pharm.  7,  119.) 

OryttaU  with  4  At.  Water.  —  Obtained  by  evaporation  in  the  air. 
Melts  below  100°.  (Chancel.)  Long,  flat,  compressed  prisms,  which  are 
permanent  in  the  air,  transparent,  colourless,  and  have  a  fatty  lustre;  in 
vacno  over  oil  of  vitriol  they  remain  transparent,  but  lose  2'2.'>  p.  c.  of 
their  weight,  and  then  when  heated,  melt  without  further  loss  to  a 
transparent  glass.  (Chevreul.)  The  crystals  contain  18-83  p.  o.  of 
water,  and  melt  without  loss  to  a  transparent  glass  at  100*^.  (Pelouze  & 
Gelis.) 

Lerdi  constantly  obtained  anhydroas  crystals  iofusible  at  100°,  and  of  the  same 
romposition,  bat  sometimes  (a)  hard  granular  crusts,  which  by  repeated  crystallizatioa 
passed  into  the  following  form,  sometimes  (/S),  nacreous  laminee  or  flat  flexible  prisms. 
How  these  obserrations  are  to  be  reconciled  with  the  preceding,  remains  to  be  seen. 

The  salt  dissolves  in  2*77  pts.  of  water  at  10°,  and  rotates  upon  the 
surface;  at  5^  it  dissolves  in  400  pts.  of  absolute  alcohol. 

Butyrate  qf  Strontia.  —  Obtained  like  the  baryta-salt.  Long  flat 
needles,  similar  to  thoee  of  the  baryta-salt,  and  having  the  same  odour. 


(«) 

(^) 

Bromeis. 

48-71     .. 

..     49-02     .. 

49-38 

31-34     .. 

..     3103     .. 

31-34 

4-72     .. 

4-54     .. 

3-98 

15-23     .. 

..     15-41     .. 

15-30 

«4  3""rT"-£:!il.    ?53LliI   ?TCrZ^5  CTff'- 

W|i«i  biased.  ;-  an?;-*  inr  ai«*  itit  nm  "inwn.  I^iBoinji  ia  9  pts.  ©f 

^-*'         -;i    ...    :-y-)  .  ...    t-h:.* 

C=':-       -J      ...      itiHI 


T*rT  -ir^.^a^  a^Ktil-irL  T^  -li  3ii»i-l  _x-»  tj»*  *:arT-ifc-5ui.  X«^  mheu  heated, 
ft3i::i!=r  i=  ir-.Gu.r'r  :.;;.ir.  Li*  taai  :c  :.!•*  J  r^rtjr.  c?9«».  Chancel, 
p.  »4.  -1*>  cTT^Kil;  r~i  .£  •i'i'-  TTt-r  :c  ^rrK&IIijBdca  with  toler- 
aMe  £i.*{l::j,  "T:**- r:-j.-,^  :2  tt.:.:.-  r-iJMje  i  «jeii*.i  The  salt  dis- 
*>>*«  ii  oT?,>  -ti.  :  viti:  i:  :  r".  la.i -r^-^a  ti*  s?!::t>>a  is  heated, 
erTitalliziri  ■:;:   *•:  ■:•.--"•'::-  -.iiu:  :i*!  •wi-rC**   :<^:<e*5  soCZ-l;  oa  eooiing, 

Bi'ty^^*.".  cf  L'v  -. :  1  £■:  jf^  —  Tl*  i.vrcas  «c!Bti(*n  cf  2  pis. 
la:vrate  ■>£  llK-t  ici  3  r :?.  I  .rrri;-;  :f  bam^  t-'^IIs  ixncbedroas  bj  spoa- 
taneoa*  eTir-/ri::-r.  1.-!'  t-:?.  .:  T-;s»?  ^rrsza**,  :^:;ed  w.th  cuipuunc 
a^M  rT-rli  »;^  f:.!.  ,f  i_*:>":_i:*.  1  t:.  ::  :'ue  *^:  dissoires  in  3-S  pta.  of 
water  at  l"*'. 

Bu/vmU  of  M'ii:  "' 1.  —  B.?a-:lf:il  wMie  lamlav.  nMembling  cTy»- 
tallize'l  boracic  ai":l.  c.  :.ta':::z  j  5  At.  witer.  which  neadi  It  escapes;  the/ 
dieaolre  very  r»«'i":iv  in  tts:^;  as-l  r-.:^:e  utvii  it.  ^Pe!ouie  9t  Geli«.) 

B^iffoi*.  fjf  Z\.\':.  —  Aqavu?  l'u:yr;':  acM  di*«vlTe*  carbonate  of 
zinc  with  clfrn-e^firnco.  :i:  •  r-i  nary  lemjvraiaKs:  the  solution  reddeB:» 
litnia?,  ertn  when  tie  la^e  i*  in  «eiC'?*«:  the  filuate  eraporated  in  raeao, 
leareis  fthining-.  fusible  laminae.  I;av:>j^  tbe  taste  and  odour  of  the  bnty- 
rat<«.  (Chcvrcul.)  Lii;lit,  snow.nhite,  pearly  lamins,  sparingly  wdable 
in  water  and  alcohol.  (Larcc^ae  ii.  Humuh,  .V.  J,  Fharm,  9,  430. 

Dried  in  raer:?.  CheTWol, 

Zno       ,.  .  ,.  ;o    . ..    ;-^:i    3o 

i,-\{'<y    79  tuo9 


C'H-ZnO* ll'.»     ....  100-00 

Thft  a'jiieouH  solution,  wbcii  evaporate*!,  jrives  off  butyric  acid,  ,depo- 
-it-  a  lia-Tic  ftali,  and  yields  a  ro-idue  which  i^  still  partially  fusible,  but^ 
wh**»  w:il»^r  i*t  rcp«'ate<lly  poured  upon  it  and  eva|K)rated,  becomes  com* 
pldi'ly  iiifu-ible,  an<l  iiltiniatcly  retains  only  100  pts.  of  C*H^O*  to 
I.'525  ptH.  ZiiO.  (Cbcvrcnl.)    [.\bout  ?,n  ZhO  t  t"IKO».] 

H»/t/tftf^  of  Li'/i'I.  —  a.  Trifjaiic.  —  Oxide  of  lead  is  added  in  excess 

to  biitvri':  acid,  whcrf'U]>on  heat  is  evolved;  the  solution  is  afterwardt 

healed" fmni  without;  the   residue  after  evaporation  exhausted  with  cold 

waii-r;    iiinl   tho   liltnite  evapf»ratetl   iu    vacuo  over  oil   of  vitriol.     The 

«idti*?  iH  iiifiitildij,  ha-i  but  little  taste,  dissolves  tiparingly  in  w«tert  A*^ 

I  ttbi)"rh>  nrboiiic  uoid   rapiiUy  from  the  air.  (Chevreul.) — Alkaline 

«tes  form   a  copious  whito   precipitato  with   snbacetate  of  Itad. 

,  J:  ;>;•.  CAem.  20,  a&7.)  — When  an  aqueous  mixtura  of  ImtTtM 

«tic  ticid  U  F.:ituratcd  with  oxide  of  lead,  and  the  fiUimte  anper- 


BUTYRIC  ACID.  8? 

saturated  with  ammonia,  small  rose-colonred  needles  of  basic  butyrate  of 
lead  separate  oatj  they  quickly  absorb  carbonic  acid  from  the  air,  and 
dissolve  iu  water  through  the  medium  of  the  acetate  of  lead  which 
adheres  to  them.  (Nickles,  Ann.  Pkarm.  61,  349.) 

C'bcvreul. 

3PhO    3;iG     ..     80-96     81 

CH'O*  7y        ,     19-04 

~"   2PbO,C«H?PbO*  415     .  .  lOOOO 

h.  MonobasiCj  —  The  solution  of  lead-oxide  in  exce^  of  the  aqueous 
acid,  yields  fine  silky  needles  by  evaporation  in  vacuo  over  oil  of  vitriol. 
(Chevreul.)  The  same  salt  is  precipitated  by  butyric  acid  from  an 
aqueous  solution  of  neutral  acetate  of  lead,  in  the  form  of  a  colourless, 
very  heavy  oil,  which  solidifies  after  some  time  only.  (Pelouze  &  Gelis,) 
Butvric  acid,  mixed  with  acetic  acid,  does  not  precipitate  neutral  acetate  of  lead. 
(Nickles.)  The  needles  distilled  in  a  bent  tube  filled  with  mercury,  yiehl 
1  vol.  olefiant  gas  to  9  vol.  carbonic  acid,  together  with  water,  and  an 
oil  which  has  a  less  powerful  odour  than  that  which  is  obtained  from  the 
baryta-salt,  and  a  residue  consisting  of  lead-oxide  and  metallic  lead. 
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BtUyraU  of  iron, —Aqueous  butyric  acid  exposed  to  tho  air  iu 
contact  with  iron  forms  without  effervescence  a  red  solution,  from  which 
water  throws  down  a  very  small  quantity  of  ferric  salt,  which  appears 
to  redissolve  on  the  addition  of  more  water.  (Chevreul.) 

ButyrcUe  of  Copper.  — Butyrate  of  potash  (if  not  too  dilute,  according 
to  Zeise)  forma  with  copric  salts  a  blue-green  precipitate,  which  may  be 
obtained  in  the  crystalline  form  by  solution  in  boiling  water.  (Felouze 
&  G^lis.)  —  The  crystals  belong  to  the  oblique  prismatic  system.  Fi^, 
104,  together  with  the  m  and  p-faces,  (Haiiy.)  In  vacuo  over  oil  of 
vitriol,  they  lose  at  most  1  per  cent,  of  their  weight,  and  become  some- 
what turbid.  Heated  alone  to  100^,  they  retain  their  form  and  colour, 
and  do  not  give  off  any  portion  of  their  acid;  but  their  aqueous  solution, 
when  boiled,  deposits  a  blue  substance,  which  changes  to  pure  brown 
oxide  of  copper,  so  that  by  repeated  distillation  with  water,  all  the 
butyric  acid  passes  over  and  all  the  copric  oxide  is  precipitated. 
(GhevreoL) 

Crytittia  dried  in  vacuo.  Chevreul. 

CuO 40     ....     29-20     30 

C»H?03 79     ..     67-66 

2  HO  18     ■  .     13-14 

C»H?CuO«,2Aq 137     ....  lOO'OO 

According  to  Pelouze  &  Gelis  also,  the  crystals  contain  2  Aq.,  only  1  Aq.  of  which 
em  be  expelled  by  heat  without  decomposing  the  salt:  according  to  Lies  however 
{Compt.  rend.  21,  321)  the  crystals  contain  only  1  Aq.;  and  since,  according  to  his 
gbecmtioas,  they  agree  in  form  with  cryataUixed  verdigris.  C^H^CuO^.Aq.,  he  regards 
fthit  M  the  first  c»unple  <tf  the  isomorphism  of  two  homologons  salts,  that  is  to  say,  of 
ftJtf  vhicii  differ  in  composition  only  in  the  nnmber  of  atoms  of  C^H". 

[Respecting  a  bntylie  acid  compound  resembling  Schweinfurt  green  (viii,  329),  see 
Addtti&lk»  U  tma  votsme.] 
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Mercm^iif  Jintt/rtit^.  —  Bntyrat«  of  potash  prootpitat?^  from  iupi 
ouroUiS  nitrate,  whito  aliiniug  scales,  resembling  those  of  mercuroii 
acetate.  (Pclouze  iJt  Qelis.) 

Jiufi/rafe  nf  Sihrr.  —  The  potafh-salt  likowipe  fonns  with  nitrate  or 
silver,  white  shining  scales,  like  those  of  acetate  of  silver;  they  mapt  !»o 
washed  with  cold  water.  (Pelouzo  tt  Gelis.)  —  Butyratc  of  baryta  forni* 
with  nitrate  of  silverj  in  Pomowhat  concentrated  eolulious.  a  curdy 
(|»recipitate,  and  but  ou  more  dilute  eohitiona  only  a  cloud,  — in  whicU 
Ctae,  on  leaving  the  li<|uid  to  evaporate,  the  butyratc  of  silver  crystal- 
lizes out  in  deudriteF.  (Lerch.)  The  .^alt  does  not  dollagrale  whea 
heated,  but  leaves  metallic  Pilvor  mixed  with  a  little  charcoal.  It  di^ 
ttolves  sparingly  in  water.  (PelonKo  &  Gtlis.) 
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Butyric  acid  mixes  in  all  pro])ortIonft  with  wood-tpirU  and  a\ 
(Chcvreul,  Pelouzo  iS.  Gelis.) 

n  tlip'^olve?'  /T.rf^/  uiti  and  itiUoxts.  (Cnievreul.  Barrcswil.) 


f.  Anhydrous  Butyric  Acid.     C'*li'»0*=JV^^',}0'. 

Gerhaudt.     iV,  Ann,  Chim.  P/tps.  37,  318, 

/iniifHr  Butj/rattt  Bitij/ric  A  nhydridc. 

Obtained    by  treatini^   4  j>tB.    of  dry  butyrate  of  soda  with  2 
of  oxyohloride  of  phavphorus,  the  oxychlorido  bein^  added  drop  by 
to  the  butyrutCj  as  in  the  preparation  of  anhydrous  acetic  acid  (viii.  336). 
The  reiK-tion  cunoieis  of  two   et.-igea,   the  lirst  being  tho   formation   vf^ 
chloride  of  butyryl  and  pho.^phnte  of  «odn: 

3  C*H"N'«f>'  +  ro-iV  =  PNVO"  +  3(C*H*0=.ni  : 

and  the  sCtoud,  the  formation  of  anhydrous  butyrio  acid  by  the  action  <<(* 
this  chloride  ou  another  portion  of  tho  butymte  of  soda: 

A«  «oon  M  the  reaction  is  complete,  the  product  l»  di^iMed;  aft«r  whlclij 
it  is  poured  bock  upim  the  butymte  of  Bodn,  to  decompose  any  portius^ 
of  butyric  chloride  that  may  liave  rem.iined  unallcrcd,  and  finallyi 
rociificll,  thoKo  portions  only  l>eing  colU-ctcd  which  boil  at  11*0^  That! 
vrhicli  pawieH  over  at  a  lower  tonij>eratur«  contains  hydraled  bulyric  acid,! 
Iho  fornintion  of  which  cannot  well  bo  avoided,  ns  thn  hntyrate  of  i>od#j 
is  very  dclifiucw-ont.  —  2.  Fly  the  nctiou  of  chloride  of  benioyl  on  bul^ 
of  aooa,  thi>  decomposition  l>uiug  precisely  tjimilar  to  (hut  M-hicb  taki 

rlacv  in  the  fonnmiou  of  anhydrtiub  acetic  acid  by  method  1  (viii.  335]^| 
ulyric  brnzoatp  being  fir»t  ftirmcd,  and  snbseoucntly  uplittiog  up  into i 
butyric  bulyratt?  and  benzoic  bcnxoiitc.  ."j  pts.  of  chloriilo  of  benaoyl  «;« 
mixed  in  a  retort  with  H  ]>ts.  of  dry  butyrate  uf  r^od.*!,  the  mixtnrc  diatilledv 
and  thf  di  tillniu  lecliCcd,  Cr-'t  tarr  bulvmlc  of  eoda,  aftcrwonU  alonc. 


HIKCIC  ACiP.  B2 

Colourless,  very  mobile,  strongly  refracting  liquid.  6p.  gr.  0'£)78  at 
12*5°.  Its  odour  is  rerj  strong,  but  not  disagreeable,  like  that  of 
the  bydrated  acid,  approacbing  ratber  to  tbat  of  but3rrio  etber.  Boils  at 
about  190°.  —  Vapour-den8ity=  5  38.  (Gerhardt.) 

Gerhardt. 

16  C  96     ...     60*76     ...     60*67 

U  H 14     .  .       8*86     ....       8*87 

6  0  48     .  .     30-38     .  .     3046 

^^7^}o» 158     ....  100*00     ...  10000 

Vol.  Density. 

C-vaponr    16  ....  6*6560 

H.gM 14  ....  0*9702 

O-gag 3  ...  3-3278 

Vap.  of  C'«H»C)« 2     ....  10*9540 

1     ...     5'4770 

A  nhydrons  butyric  acid  exposed  to  the  air,  gradually  absorbs  mois- 
ture. AVhen  poured  into  water,  it  does  not  mix  immediately  as  tbe 
hydrated  acid  does,  but  rises  to  tbe  surface  in  tbe  form  of  a  colourless 
oil.  —  In  contact  with  aniline  it  becomes  heated  and  forms  bvtt/ranilide. 
C»H"NO^= C"H"0'  +  2C^^-H'N  -  2H0. : 


Acid  allied  to  Butyric  A  cid, 

Hircic  Acid. 

CnEVREUL.  (1823.)    Ann.  Chim.  Phys.  23,  22;  also  Sc!iw.  39,  179. — 
Eeckcrches  sur  les  corps  gras,  151  and  236. 

Found  (doubtless  combined  with  glycerine  in  the  form  of  an  unknown 
fat,  Hircin)  in  mutton  suet,  to  which,  as  well  as  to  mutton-broth,  it 
imparts  tbe  peculiar  taste  and  smell. 

Frfparation.  4  pts.  of  niuttou  suet  are  saponified  with  1  pt.  of 
hydrate  of  potash  and  4  pts.  of  water;  the  whole  supersaturated  with 
phosphoric  or  tartaric  acid;  the  watery  liquid  separated  from  the  stearic 
and  oleic  acid  distilled  together  with  the  wash- water;  the  distillate 
(which  must  be  redistilled,  if  a  sample  of  it  leaves  any  residue  on  evapo- 
ration) neutralized  with  baryta-water;  the  solution  evaporated;  and  the 
remaining  baryta-salt  decomposed  with  a  mixture  of  equal  parts  alcohol 
and  water. 

Froperties.  Colourless  oil  lighter  than  water,  not  solidifying  ftt  0°, 
very  volatile.  Smells  like  goats  and  like  acetic  acid,  and  redden^^i^us 
strongly. 

Combinations,     It  is  slightly  soluble  in  iffoter. 

The  Ammania'SaU  smells  stronger  than  the  free  a«id.  —  The  Fokuk- 
talt  18  deliquescent. —*  The  Bai-yta-sali  is  sparingly  soluble  in  water,  and 
eontaioff  43'75  per  cent,  of  baryta. 


BUTYLENB:  I'RIMARV-MXUt'S  C?H». 

^a'CHi'tiUd  Bntt/i'atf.  —  Bnl3rrat«  of  potash   preciiiitntea    from 
ourous   uitrato,   while   ah'ming   scales^   resembling   those  of   xtiorcorou 
ftoetate.  (Polouze  &  Qelis.) 

But t/ratf  rtf  Silver.  —  Tho  pota-sh-salt  likewise  fomis  with  nitrate 
silver,  white  sbininp  scales,  like  those  of  ai'ct^te  of  ailver;  they  mast  lur 
washed  with  ciild  water.  (Telouze  tt  Gelit*.)  —  I3ut>Tate  of  bniyta  fonii* 
with  nitrate  of  ailver,  in  pomewhat  concentrated  solutions,  a  curdy 
rprecipitate,  and  hut  on  more  dilute  solutions  only  a  cloud,  — in  which 
CMO,  on  leaving  the  liquid  to  evaporutc,  the  hutyeato  of  ailver  crystal- 
lizes out  in  dendrites.  (Iicrch.)  The  salt  does  not  defl.igrato  when 
heated,  but  leaves  metallic  silver  mixed  with  a  little  charcoal.  It  dis- 
solves sparingly  in  water.  (PeloaKe  &  Gelis.) 
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Butyric  acid  mixes  in  all  proportions  with  teood-epirU  and  a/cQlW«, 
(Cbcvroul,  Pelouie  i:  Gelis.) 

It  dissolves ^.fff/  filia  and  fafloitg,  (Chcvrenl,  Barreswil.) 


IT.  Auhydrous  Butyric  Acid. 
Geuhaudt.     y,  Amu  Chim,  Phys,  37,  318. 
BtitjfHr  Bvtifratc,  Bvijfric  A  nhydn'dt. 


Obtained  by  treating  4  pte.  of  dry  butyrato  of  soda  with  3 
of  oxychloridc  of  jdiosphorus,  tho  oxychluridu  being  added  drop  by  drop 
Ia  the  butyratc,  as  in  the  preparation  of  anhydrouti  acetic  acid  (viii.  ^35). 
Tho  reiictiun  couaista  uf  two  stageif.  the  tirst  being  tho  formation  »t 
chloride  of  butyryl  and  phoFphutc  of  soda: 

3C"H?NflO'  +  PO^CP  =  PNVO-  -*■  3|C«;i?0».a) ; 
and  thd  second,  the  formation  of  anhydrous  butyric  acid  by  tho  action 
this  chloride  ou  another  portion  of  the  butyrato  of  soda: 
CniT^aO*  +  LHVCy>,C\  «  NaCl  +  C'*Ht*0*. 

As  6000  ai  tho  reaction  is  complete,  the  product  is  distilled;  after  whkli 
it  is  poured  bark  upfm  the  butyralc  of  hoda,  to  decompoho  any  poriioti 
of  butyric  chlorido  that  luav  hnvo  rem.-iiiicil  nualtorcd,  and  finally 
yecliCiid,  thows  portions  only  leing  collected  which  boil  at  ll»0"^.  Thiil 
^hich  paftHeti  over  at  a  lower  teuijM^mture  contains  hydrnlcd  botrrie  arid, 
the  fornmtion  of  which  cannot  well  W  avoided,  flb  tho  hutyrate  of  soda 
is  very  dclitiucscmt,  —  2.  By  the  action  of  vhlorido  of  hcnsoyi  on  butyrato 
of  ftoda,  ttio  dccompoiiition  l)eing  precisely  similar  to  that  which  tain 
idaCD  in  the  formation  of  enhydi-ouH  acetic  acid  by  method  1  (viii.  d33Vi 
butyric  bi  nzoate  being  first  furmed,  and  sul>sociucntly  splitting  up  into 
Imtyric  butyrnli^  and  benaolc  l»cnzo«te,  '»  pts.  of  cldoride  of  beusoyl  ar* 
jiiixed  iu  a  retort  with  8  jitA.  of  dry  hiityrntc  nf  Kodn«  the  mixture  distilled^ 
and  the  dlitUlato  rectified,  llirt  over  butyratc  of  sodn,  afterward"  alonr 


illKCIC  ACId.  SO 

ColourleM,  very  mobile,  Mtronf(ty  refracting  lUinUl  Hp.  ar,  0*078  at 
12'.')^  I(«  oJonr  li  very  utrup^,  hut  not  diwagrecable,  like  tliat  of 
the  hy(lrttt4*d  0431(1,  approach  in^  ratltnr  to  that  of  butyric  other.  Boile  at 
about  lOO'^  — Vapour-denvitys'^aH.  (GeHmrdt.) 

Gerhardt. 
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/  tiliydrouN  butyric  acid  oxpowod  to  tho  uir,  tfraduully  »lMorbM  moi«- 
titri*.  When  poured  into  wntor,  it  do^'x  not  mix  iinniudini^fly  an  the 
hydniti*d  acid  *\oe$,  but  rUcu  to  tho  Murfucn  in  the  form  of  a  colourlew 
oil,  —  In  cont«<tl  with  anilinf  it  bccoiiiffN  heated  and  forum  butf/rattilide. 


stcid  allied  to  Ihttyric  Acid, 

Hircio  Aoid. 

CficvREUL.  (1823.)    Ann,  Ohm.  Phyt.  211,  22;  rilno  HgUw,  30,  170.— 
Htcher^i  tur  let  cwpt  ffrat,  I.M  and  230, 

Found  (doubtl^M  combined  with  ^(Ivcerino  in  tho  form  of  un  unknoMrn 
fat,  ilircin)  In  mutttm  Nuot,  to  which,  om  well  an  to  mutton-broth,  it 
im|mrt«  the  peculiar  tonte  aud  nmc*!!, 

Pr^jutraiion,  4  ptx.  of  mutton  Nuot  aro  Nat>ontf1ed  with  1  pt.  of 
hydrate  of  potoah  and  4  ntn,  of  wntur;  tho  whole  NuperMiitumtoii  with 
phoHphorio  or  tartario  aciiu;  the  wutory  luiuid  Ne|«ratcd  from  tlio  Mteario 
and  oltiie  acid  diHtilled  toj^cthcr  with  tiie  wokh'Water;  the  i)i«tillate 
(which  muNt  l»e  rediHtillod,  if  a  Mampto  of  it  loayrn  any  rcHiduo  on  ovapo- 
mtion)  noutraliced  with  buryto-wntor;  tho  Aolutiou  evuporatiMl;  and  the 
remaining  baryto-kalt  decompoiicd  with  a  mixturu  of  orpiat  |mrtH  alcohol 
and  water. 

Pronfrtiet.  ColourleKH  oil  lightor  than  water,  not  Nolidifyiitf  At  0'\ 
yry  volatile,  Hmelln  like  goatit  and  tike  acctio  acid,  and  redde^HllmuN 
■trongly. 

Comhinaiiont,    It  ie  idightly  soluble  In  waUr, 

Ihe  Amnumia-taU  ni}ti\\ii  ittrongor  than  tho  free  acid.  —  The  Pofox^ 
taH  hi  dtliqneneeiit. -«  The  Baryta-taU  in  iiparingly  Aolublo  in  wtltr,  and 
eontaiM  48'7A  per  cent,  of  barytn. 
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Hircic  aci<l  dissolvee  very  rcaflily  in  alcohol.  (Chcvroul.) 
The  dieliliato  obtained  by  Clipvrcurs  process  yiHd^i,  when  neatnUh 
with  baryta-wator  and  evaporated,  two  difforeiit  enlts  viz,  crysuillioe 
hircatft  of  baryta,  wbicli  may  be  purified  by  wa^bing  with  cold  wai^r  and 
recryatallization,  and  a  very  soluble  salt,  wbicli  partly  scparntos  out  in  lb« 
form  of  a  salve,  partly  remains  in  the  motbcr-Ufiuid,  and  when  emeftredi 
on  the  hand,  smells  oxacily  like  human  faeces. 

Hircato  of  baryta  yields,  by  gpontiinoouii  evaporation  of  the  aqaeotu 
solution,  transparent,  colourtod^  pyramidij.  which  aro  permanent  in  tha 
air,  have  an  alkaline,  bitter  taste,  an  alkaline  reaction,  and  dlsaolvo 
pretty  easily  in  water.  —  Tbc  hircic  acid  obtained  from  this  «alt  id  very 
eolublo  in  water.    (Jom,  J.  pr.  C'/if^m,  4,  377.) 


Conjugated  Compound*  of  Bviyrk  Acid. 

Butyrate  of  Methyl    c»''ii"0*=c-H»o,c»H'0', 

Pr.LoczE  &  Gklis.     (1844).     -.V.  Ann,  Chim.  Phys.  10,  454, 
PlLRH^     K.  Ann.  Chim.  Phyg, 

Meth^lic  Sutyrate,  Butter/orme$tei\ 

Forvitttton  and  Pr^^paraiton.  A  mixture  td  2  pts,  hotyric  >ctd 
2  pts.  wuod->4i)irit  nud  1  pt.  oil  of  vitriol,  becomes  heated  and  imiue- 
diatoly  ec'parato.^  into  two  Inyera,  the  upper  of  wbieh  must  be  taken  off, 
woiibcd  with  water,  dried  over  chloride  of  calcinm,  and  dibiillod.  (Pelouxe 
&  Gelis.) —  Tin.'  three  H<)uids  muBt  bo  repeatedly  shaken  up  toj[,rether,  and 
if  tbc  mixture  lia3  a  tendency  to  cool,  it  niu^i  bo  kept  for  uunic  time  at 
.^0'  to  80*^,  6o  that  the  formation  of  the  bniyrate  of  methyl  mny  takn 
place  a«  t^uickly  a«  possible;  after  the  compound  ether  ha«  l»ec!i  repeat- 
edly wufbed  with  water,  it  munt  be  flbaken  up  with  chloride  of  eak-iuiu  and 
cbnlk  to  feniovc  wnter  and  free  acid,  and  rectified  two  or  tbruo  i'ttucs 
over  chloride  of  culcium.  (Pierre.) 

Properties.  Tniujparcnt,  colourle*?  liquid  of  .*p.  ^r.  1*039X8. 
(Pierre.)  Boil«  at  lO'/"  (PelouzoA  Gclis);  at  102-1°  under  a  prewuni 
ofO'74'')f>  mot,;  but  with  auddcn  starts,  nnlofls  throatlH  of  glasH  or  piecv<«  of 
nltttiniim  wire  nrx;  imtnor^cd  in  it.  (Pierre.)  Sjicciflc  heat  U'4t>176. 
Latent  bout  of  vupour  S7y3,  (Favro  <.V  Silberniann,  Ja/ntfler,  1853,  7S,) 
Vapour-den.<ity,  352.  (Pelouzc  i^  Gcli.-^.)  lU  odour  is  peculiar,  but  soiiie- 
'hat  liko  that  of  wooiKspirit  (Pelouxc  ^^  G^diti);  rather  pltmopl.  111* 
it  of  pine-npplefi.  (Pierre.) 

Picfre. 
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Comtnation^. 
'«  wood-fpirit  and  nlcobol 


Butyrate   of    melbyl    is    inflniumable.    (PelooJe  A 


\ 


It  JiMolves  tiparingty  in  water,  but  in  all  pioportiofti 
(PolouwA  GCli*.) 
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Butyrate  of  Ethyl.    C»H"0*=c*H*o,C«H'0\ 

Pelouze  &  G^Lis.     (1844.)    ^f,  Ann.  CMm.  Pkys.  10,  464. 
Lerch,  Wohleh  &  BoRNTRAGER,  Ann.  Pharm,  90,  220  and  359. 
Pierre.    N.  Ann.  Chim,  Phys,  19,  214. 

Suiyrie  Ether,  Vinic  or  Ethylic  Butyrate^  Buttervineater.  The  so-called  Ananaa 
oii  used  in  peHomerf  consists  chiefly  of  this  ether.  (Hofmann,  Ann.  Pharm.  81,  87.) 

Formation  and  Preparation.  —  A  solution  of  butyric  acid  in  alcoliol 
acquires  after  a  while  the  oduur  of  pine-apples,  from  formation  of  butyric 
ether.  (Chevreul.)  —  1.  Pelouze  &>  Gelis,  and  likewise  Pierre,  prepared 
ihis  compound  by  a  process  exactly  similar  to  that  above  given  for  buty- 
rate of  methyl.  —  2.  Lerch  heats  butyrate  of  b»ryta  with  a  mixture  of 
alcohol  and  sulphuric  acid  to  the  boiliug  point,  takes  off  the  butyric  ether 
which  rises  to  the  surface,  washes  it  with  water,  dries  with  chloride  of 
calcium,  and  rectifiefl.  —  3.  W&hler  saponifies  butter  with  strong  solution 
of  potash;  dissolves  the  resulting  soap  in  the  smallest  possible  quantity 
of  hot  strong  alcohol;  adds  to  the  solution  a  mixture  of  alcohol  and  oil 
of  vitriol  till  it  acquires  a  strong  acid  reaction;  distils  till  the  distillate 
no  longer  smells  of  apples;  rectifies  the  distillate  several  times;  and  dehy- 
dmtea  it  with  chloride  of  calcium.  [This  product  is  l:kely  to  be  contaminated 
with  caproic,  caprylic,  and  cspric  ether].  —  4.  Bntyric  ether  is  likewise  obtained 
by  the  action  of  alcohol  and  hydrochloric  acid  on  the  butyrins.  (Berthelot, 
p.  94.) 

Properties.  Transparent,  colourless,  very  thin  liquid  (Pelouze  & 
Gelis);  of  sp.  gr.  0*.00193  at  0^  (Pierre.)  Index  of  refraction  1-3778. 
(Delfis,  Poffg.  81,  470.)  Boils  at  110°  (Pelouze  &  Gelis);  at  119''  uniler 
a  pressurs  of  074C5  met.  (Pierre.)  Vapour-density  =  404.  (Pelouze  & 
O^iis.)  Has  an  agreeable  odour  something  like  pine-apples  (Pelouze  & 
G^lis);  and  like  pippins  (Pierre);  tastes  sweetish,  with  a  somewhat  bitter 
after-taete.  (Lerch.) 

Lerch.  BomtrSger.  Piferre. 

12  C 72     ....     G2-07     62-29     61-57     6193 

12  H    12     ....     10-35     10-46     1091     10-45 

4  O    32     ....     27-5B     27-25     2752     27-62 

C^H'^O* 116     ....  10000     100-00    100*00     10000 

Vol.  Density. 

C-vapour  12     4-9920 

H.gas    12     0-8316 

O-gas 2     2-2186 


Tap.  of  Butyric  ether         2     8*0422 

1     4-0211 

DeeompotiHons.  1.  Butyric  ether  is  very  inflammable.  —  2.  It  is  but 
blowly  decomposed  by  aqueous  potash,  even  at  a  boiling  heat,  the  products 
being  alcohol  and  butyrate  of  potash.  (Pelouze  &  G^lis.)  —  3.  By  agita- 
tion with  aqueous  ammonia,  it  is  slowly  resolved  into  butyramido  and 
alcohol  (Chancel): 

CKfliiO*  +  NH»  «  C«NH90«  +  C*H»03. 

4.  Heated  with  glycerine  and  hydrochloric  acid,  or  even  with  glycerine 
alone,  it  yields  a  butyrin,  probabljt  monobutyrln.  (Berthelot,  p.  93.) 

ComhihtUiont.  It  dissolves  iipjr  sparingly  in  water,  but  in  all  pro- 
portions in  alcohol  and  vinlc  ether.  (Pelouze  &  G^lls.) 


It 
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Butyrin. 

Chevbeul.    (1810.)    Ann.  aUm.  Fhtf$.  22,  373;  23,  27.— i?« 
192,  270  and  476. 

Butirine,  Bnthrfftt.  —  Ocoiirs  in  email  qtjantity  In  iLo  butter  of  coi 
nullc,  together  n*itb  caproiii,  caprin,  olein,  and  niargariD.  (Chevreul.) 

Prtparaiton.  Butyriu  Ims  not  yet  been  obtained  free  from  caproi 
caprin,  ulein,  and  ni:irji.'ai'in.  Butter  is  freed  from  adheriu^  butter-mil 
by  mrltingit  at  CO^  in  a  tall  vessel,  decanting  the  upper  transparent  lay 
ot  IWt,  fillcring  it  warni^  agitating  with  water  at  40*,  and  again  leavii 
it  to  eubside,  decaotincr.,  and  filtering.  It  mast  then  be  left  for  wen 
days  At  19°;  tho  granules  of  margnrin  prct^tied  agninet  the  sides  of 
veiwcl  with  a  apntula,  to  extract  the  oily  portion,  and  the  butter  filtei 
This  oily  litjuid,  which  does  not  redden  litnnw^  is  a  mixture  of  bulyrii 
caproin,  nntl  olein.  Ah  tho  latter  ib  much  Ic^e  soluble  iu  alcohol  ti 
tlio  other  fnts,  the  mixture  may  be  shaken  up  at  19^  with  an  ecjt 
(quantity  of  alcohol  of  sp.  gr.  0'79C;  the  solution  decanted  from  \_^ 
undissolved  portion,  which  consists  of  a  large  proportion  of  olein  with  s 
little  butyriu;  freed  from  the  alcohol  by  distillation;  digested  —  %a  it 
now  contains  free  bulyrio  acid  —  with  c-arbonato  of  rangne«ia  and  watof^^H 
the  watery  liquid  containing  butymte  of  mai^nebia  poured  off;  and  thl^| 
fat  freed  from  admixed  carbonate  of  magnesia  by  solution  in  alcuhol,^^ 
filtration,  and  careful  evaporation. 

Pittpniifs.     The  mixtnre  of  fats  thus  obtained  [which,  as  the  aap<fiii- 
Hcfttion  shows,  contaius  only  16  p.  c.  butyrin]  is,  according  to  the  kind 
butler  tiaed,a  colourless,  or  more  frctjuently  but  perhaps  only  accideut&llj 
a  Yellow  oil;  has  a  sp.  gr.  of  0*908  at  ID"^;  eoliaifiefl  at  about  0';  has  lb 
odour  of  heated  butter;  noutml. 


DecompotitionA.      1.    Butyrin,  by  the   mere  boiling  of   its  alcob 
Holution,  iLcquires  the  property  of  reddening  litmus,  from   liberation 
butyric   ncid.      In  a  warm   atnio^jdierc,  butyriu  act^uircs  by  incipie 
ilci-oniposition,  tho  power  of  reddening  litmus,  sud  a  strong  odour 
butyric  ncid,  which  may  however  be  reniovi-d  by  magnesia.     The  oJo 
of  uutter  is  likewise  due  to  frumll  quantities  of  butyric  acid  gradual 
eliminated  from  the  butyrin  contained  in  it;  a  mixture  of  buiyrio  aru 
aud  hog'K  lard   Iomcs  the  odour  of  butter  much  souner,  brcauso  in  socb 
mixture  all  the  acidri  which  it  contains  arc  in  the  heo  fttate,  and  ore  : 
replaced   by  fresh  quantities  as  ihoy  evaporate.  —  2.  When  heated 
MO'  with  an  equal  quantity  of  oil  of  vitriol,  and  then  left  to  itxrlf, 
given  ofl*  an  odour  of  butyric  and  nulphurous  ncids.     It  is  saponified  wi 
|>eculiar  facility  by  {Hitnsh.     In  this  decomposition,  100  pU.   of  tbo  I 
yield  (1)  a  quantity  of  butyric  iteid  (together  with  smaller  qtianlitiet 
caproic  and  cnpric   acid)  sutlicicnt  to   prutluce   2ti   pts.  of   baryto-aal 
(2)  80*5   parts  of  a  mixture  nf  a  Jartre  quantity  of  oleic  and  a  »nw 
quantity  of  margaric  acid,  which   solioifioA  at  32^;  and  (3)  12*5  pt«.  of 
glycerine.     (Pure  butyrin   would   probably  yield   nothing   but   hutyntfj 


BUnWK.  93 

ftoid  Mid  g:ly6evlii|  and  tlie  subvtance  ezamtaed  m  abova  itill  con« 
tained  lar^ge  qnantities  of  oleia,  together  with  margario,  oaprlo,  and 
caproin,] 

Combinatumg.  Batyrio  mixes  in  all  proportions  with  boiling  alcohol 
of  8p.  gr.  0*822.  The  warm  mixture  remains  clear  on  cooling  if  it  contains 
320  pts.  batyrin  to  100  alcoliol;  but  a  mixture  of  20  pts.  butyriu  to  100 
alcohol  becomes  somewhat  turbid.  (Cherrenl.) 

Artificial  Butyrin. — When  a  mixture  of  butyric  acid,  glycerin,  and 
oil  of  vitriol  is  heated,  a  yellowish  oil  rises  to  the  surface,  ifydrochlorio 
acid  ga«  may  also  be  passed  at  ordinary  temperatures  through  a  mixture 
of  butyric  acid  and  glycerin,  and  the  separation  of  the  oil  effected  by 
addition  of  water.  The  oil  obtained  by  either  of  these  processes,  amounts, 
after  being  washed  with  a  large  quantity  of  water,  to  60  or  70  p.  c.  of  the 
butyric  acid  used,  and  has  an  odour  and  sharp  taste,  due  perhaps  to  a 
foreign  product.  By  saponification,  it  is  reconverted  into  butyric  acid 
and  glycerin.  It  is  insoluble  or  very  sparingly  soluble  in  water,  but 
dissolves  in  all  proportions  in  ether  and  alcohol,  whence  it  is  separated 
by  water.  It  remains  still  to  be  decided  whether  this  artificial  butyrin 
agrees  in  composition  with  natural  butyrin,  supposing  that  we  can  succeed 
in  obtaining  the  latter  in  a  state  of  purity.  (Pelouse  &  Gelis,  N,  Ann, 
Chim.Pkys,  10,455.) 

[According  to  the  theory  developed  in  vii,  231.  bn^yrin  «honId  be  formed  from 
1  At.  glycerine  +  4  At.  butyric  acid  -  8  HO,  therefore  C«H''0«  +  4C»H»CM  — 8HO=* 
C«H<02,4C8H70»=C"H»*0".] 

%  The  three  following  artificial  butyrins  homologous  with  the  acetins 
(ix.  495),  hare  been  obtained  by  the  direct  action  of  butyric  acid  upon 
glycerine. 


Monobutyrin.  C'*H»0''=C'H«o»,C*H*0«=C«|^b^,q,}0«. 

Bertrelot.     N,  Ann,  Cliini.  JPhys.  41,  2G1. 

This  componnd  is  obtained  by  exposing  a  mixture  of  glycerine  and 
butyric  acid,  either  to  sunshine  or  to  diffused  daylight  for  three  months, 
at  ordinary  temperatures.  —  2.  By  heating  butyric  acid  with  excess 
of  glycerine  to  200°  for  three  hours — the  temperature  not  exceeding 
200^ 

1.  Neutral,  oily,  odoriferous  liquid,  having  an  aromatic  and  bitter 
taste,  without  any  unpleasant  after-taste.  At  -  40^  it  remains  liquid 
and  almost  as  mobile  as  at  ordinary  temperatures.     Sp.  gr.  1088  at  l7^ 


14  C 

..     84     . 
..     14     . 
.     64     . 

...     51-8     ... 
...       86     ... 
...     39-6     ... 

n. 
Iil-O     . 

8-9     .. 

40-1     .. 

b. 
..     60-5     ... 

8-8 
..     40-7 

c. 

.     51-8 

14  H    

8  0    

C"H»H)8 

..  102     .. 
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....  1000     .. 

.     100-0 

a  and  h  were  prepared  at  200°;  c  at  ordiiinry  temperatures. 


H  BITTYLEVE:   PBIMAUY-NUCLEUS  C«H». 

I>ffompo9Ut'ons,  1.  Monolmtyrm  when  exposed  to  tbe  air,  Ao^aii 
a  slight  afi'i  reaction.  —  2.  Saponifiod  with  barytn-waier,  it  yields  gl) 
corin«  an*!  butyric  sic'u]^  tbe  <juantity  of  tho  latter  aniountiiijy  to  nhtu 
half  that  of  tlie  bulyrin,  which  agrees  with  the  calculated  result,  [tl 
atomic  weight  of  butyrin  being  102,  and  ihtit  of  butyric  acid,  C*lrO*g 
amouiitinjjf  to  88].  ^3.  Treated  with  alcohol  and  hydrochloric  acid, 
is  converted,  without  tho  aid  uf  heat,  into  glyceriue  and  butyric  ether, 
4.  It  is  decompoi^ed  by  the  pancreatic  juice,  into  butyric  acid  ao< 
glycerine. 

Cotnhinatifiiia.     Monobutyrin    mixes   with    water,    and     in     ecrtati 
proportions  forma  a  stable  emulsion.      When  J,  2,  and  '3  vol.  water  ai 
successively  added  lo  8  vol.  monobutyrin,  tho  water  dissolves,  and  tl 
wliole  forms  a  limpid  liquid.     2  vol.   more  water  render   the  niiitni 
slightly  opalescent;  and    13  vol.  more  (18  in   all)   produce  an   opaoi 
liumogencoua  euiuUiou,*  which  is  stable,  and  remaiu»  entire,  even  a/b 
several  hours'  repose.      If  this  mixture  be  successively  diluted  so  ai 
mix  with  1  vcd.  butyrin,  fir^t  5,  then  32,  and  at  last  even  220  vol.  waU 
the  liijuid  still   remuiiis  in  the  state   of  a   perfect   cniuUiou,   staMe  ai 
o|)aleficcnt;  9U0  vol.  water  render  the  liuuid  almost  wholly  transpareai 
without    actually  ft»rming   a    true    solution.     Thi)§  behaviour   of  mon*»1 
butyrin  with  water  serves  to  distinguish  it  from  tho  other  butyrins. 

K  'bntyrln  Is  likewise  obtained  by  the  action  of  liydrocfaloric  add  ^s 
tii1|<hurii'  »cid  on   n  mixlare  of  glycerine  and  butyric  acid  (p.  93).     Pho'ph^ 
tiuiaric  nrid  Also  detrriiitnr  Che  romliiniitinn.  —  AUn  by  heating   a  miiturr  of 
butjni',  butyric  rthrr,  and  hydrochloric  acid  to  100"  for  teTtral  boun.     On 
thr   undt'^onipOM'd  btityric  rtber,  and  ernponitinff,  there  remaim  a  neutral, 
fised  rr»idiie  whirh   diunlvra  eaeily  and  completely  in  ether,  and  when  treated 
alcohol   and   hydrochloric  acid,  la  resolved   into  hutyric  ether  <ind  (ilycchiM. —  Bat 
ether  hratrd  10  100°  with  glycerine  alone,  al»o  yield*  in  llic  coui»c  of  102  hour*  a 
of  nentrel  tnattcr  fixed  and  iusoluhle  ia  ether.  (Berthclot.) 


n   Bibutyrin.   c«h»0'»=(C^h«07.c*hw=C'{^^^J,q,^,Ji 

BfiRTnnroT.    A',  ^nn.  C%im.  Ph^t,  41,  204. 


DiAuiffrim.    (IWrthptol.)  — /*r(7wro/ion.      1.    By  heating  a   mlxtOlt 
glycerine  and  butyric  acid  to  275'^  for  several  hour*. —  Whenever,  In  i 
prrjmrntiiiti  of  mmitilHityrin.  the  tempriature  n»r»  abcve  220',  bibutyrin  apprart  t»! 
formed  at  tUr  tame  linte.     Iti  one  ei|»rrinicnt,  r\x  tube*  rontnitiing  the  name  miitare 
^lyrerinn  and   bafyrir  arid  were  hratrd  to  200*  for  three  houm.     On  openinf 
tlirni  at  thw  rnd  of  tliut  ttnie.  it  waa  foiled  lo  contain  a  considerable  ijqHntiijr  of 
bulyrin.     The  other  Hve,   heated  to  275*^  fur  12  to  15  buitrs  loiiiter,  yirUIed  bibot] 
but  in   (quantity  le*a  than  thnt  of  the  mnnnbirtyrin  ohtitined  frtitii  the  iitniclp  tub* 
Tinonly  npeitrd.  —  2-   By  heating  to  200''  for  several   honr«  a  mixtart 
ciyrenne  and  butyric  arid  dilntrd  with  water.  — 3.   By  licatinff  lo  f0t^ 
for  three  hours  a  mixture  of  1  pt,  of  glycerine  with    4  pt«.   of  bvtyiK 
ACld.  ^  BcrtlMlot  orisioalljr  aappoaed  Cbat  thla  laat  roeataoDed  proocaa  yieldMl 


•ml 


*  TUa  p^fnomraon  ti  ilmttar  lo  that  obtenrrd  by  Cbermil  with  natBrat 
oli-oh(d  (p.  91), 
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body,  *«rfyn(/i)i««C"H"0?,  — but  be  now  finds  tLis  product  to  be  identical  with 
bibatrrin. 

Neatral,  odoriferons,  oily  liquid,  which  yolatizes  at  820°,  without 
perceptible  alteration.  Sp.  gr.  r082  at  17°  before  distillation,  1081 
after  distillatiou.  Sp.  gr.  of  a  product  obtained  by  the  third  process, 
1082.     Remains  liquid  at  —40',  but  becomes  less  mobile! 

Bertbelot. 


22  C  

132  .. 

..  56-9  .... 

8-6  .. 
..  34-5  ... 

a.        b. 
....  53-8  531 
.   9-4   8-9 
...  :ifi-8  aS'O 

c.    rf.    e,         f. 

52'G  54*1  54-3  53-8 

10  H  

10  .. 

8-7       9-1 

10  o  

80  .. 

37*2      37-1 

C«H"08 

222  . 

...  100-0  ... 

100-0  lOO'O 

100-0     1000 

c,  prepared  at  275*,  I.  the  fame  after  dietillation ;  c.  prepared  at  200"  with  the 
aqueous  acid  ;  d.  prepared  by  the  third  process  and  separated  from  the  watery  liquid  at 
the  moment  of  saturation  by  carbonate  of  potash  ;  e.  the  portion  of  the  same  preparation 
which  remained  diasoWed  in  the  watery  liquid  and  was  extracted  by  ether;  f.  another 
preparation. 

Berthelot  assigns  to  bibutyrin  the  formula  C^H--0'^,  supposing  only  2  At.  water  to 
be  eliminated  in  ito  formation  [C«H=O'2=2C«Hf0^  +  C«H«O«-2HO]  ;  this  formula 
requires  C  =  52-8  p.  c. ;  H^S-S,  which  agrees  with  the  analyses  rather  better  than  the 
formula  C^H^O***;  but  as  the  formula  C^W^O^  is  altogether  anomalous  and  inconsis- 
tent with  that  of  other  bodies  of  the  same  group  (sceix.  492)^  and  as  moreover  tliere 
appears  to  be  conaiderable  difficulty  in  obtaining  this  body  in  a  definite  state  and  free 
from  monobutyrin,  it  is  most  probable  that  the  correct  formula  is  C®H-''0*'*,  which 
supposes  the  elimination  of  4  At.  water. 

Detu>mp09Uio7is.  1.  Bibutyrin  when  heated  above  320°,  begins  to 
torn  acid  and  yield  acrolein.  —  2.  Heated  with  water  to  220°  for  some 
time,  it  is  decomposed,  with  liberation  of  butyric  acid.  This  decom- 
posing action  of  water  appears  also  to  be  exerted  at  ordinary  tempe- 
ratures, bibutyrin,  as  well-aa  the  other  'butyrins,  rapidly  acquiring  a 
slight  acid  reaction  when  exposed  to  the  air.  This  acidification  is  not  due  to 
oxidation,  for  monobutyrin  and  bibutyrin  in  contact  with  moist  oxygen,  with  or  without 
addition  of  brass  filings  or  oxide  of  lead,  do  not  absorb  any  perceptible  quantity  of 

oxygen  in  the  coarse  of  ten  weeks 3.  Bibutyrin  (prepared  either  by  the 

first  or  the  third  process)  is  resolved  by  baryta  into  glycerine  (slightly 
saline)  and  about  f  of  its  weight  of  butyric  acid,  which  nearly  cor- 
responds with  the  calculated  quantity.  [C^H«'0"=242;  2C«HW=176.] 
4.  Treated  with  aqueous  ammonia,  it  yields  in  five  days,  crystals  of 
bntyramide  C*H"NO'.  —  5,  Treated  with  alcohol  and  hydrochloric  acid 
at  ordinary  temperatures,  it  is  resolvtd,  in  the  course  of  a  few  hours,  into 
batyrie  ether  and  glycerine.  Alcohol  alone  produces  the  same  decom- 
position in  48  hours,  at  100°  in  an  open  vessel. 

Comhinations.  a.  With  Water. —  1  vol.  bibutyrin  and  1  vol.  water 
form  a  limpid  mixture;  the  addition  of  another  1  vol.  water  precipitates 
the  bibutyrin,  which  collects  quickly  at  llie  bottom  of  the  vessel;  the 
addition  of  3  vol.  more  water  accelerates  the  deposition  considerably; 
150  to  200  vol.  water  form  a  trnnfi|arent  solution  or  emulsion.— 
h.  Bibutyrin  mixes  with  alcohol  and  etkfr.  (Berthelot.) 
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Tributyrin.   C»H»0"=(C*H*0»)»,CTI'0«=C«|  /c»h*0*)»}^- 

Bertuelot.    y.  Ann.  Chwi.  Phj^t,  41,  2GT. 

FomtQiion,     From  bntyric  acid  and  plyceriae,  willi  elimination 
0  At.  water: 

t^Il^O''  =  3C"UH)^  +  0WOfi  -  6HO. 

Pvqyarntion.  By  lieatinff  Mltiitynn  Tvltli  10  to  1.1  liineq  \U  weiijl 
of  bntyric  acid  to  2A{y  for  fuur  hours. 

Propfriifs.  Neutral,  linipit?,  oily  liquid,  of  »p,  gr.  1056  at  8".  l\ 
an  o<tour  like  tbat  of  the  other  btityrins,  and  a  |mngent  taate  wi 
bitter  nfter-taste. 

Berthdot. 

30  C -. 180    ....    59-6    VJ7* 

2GH 20     .  .       8*6     9  1 

12  O  .  96     ^     31*8  .     311 


C»H»=0« ... 


:\02 


lOOO 


100  D 


Treated  nitli  alfobnl  and  hy»lrocliloric  acid  at  ordinnry  tcmpcrati 
it  yields  Imlyiic  ctltcr  and  ^'lycerino. 

Insolublo  in  water;  very  etisily  soluble  in  alcohol  and  ctlier;  *j«- 
ringly  in  cold  dilute  alcoliol.  (Berlliclot.) 


Compttriwn  of  natural  with   artificial  Hutj^riM.     Biitt«r  treated    with   ft 
yleldetd  an  oil  containini;  5-5  lo  (lu  pt».  glyccrim*  lo  10  pis.  butyric  acu!.  —  Tht 
portion  of  butter  )mldetl  uiU  ruiitiiniii(r  3*1,  3'4  atid  4'0   pt«.  ^lycLTinc  to  1 
butyric  acid.  —  On  the  otlier  hand,  nionolintTrin  ahould  contain  10*5  glTcrrinr  to  10 
butyric  acid;  bibiitjrin  &'2  to   10;  tributyrin  3  5  tn  10.     Tbe  composition  of  oat 
but^rin  appear*  therefure  to  be  inter  me  tliatc  between  that  of  the  ortifii-tal  butyrina. 


Vo*2^ 

1^ 


Hutyrofjiyceric  Acid?    \VIten  the  liquid  obtained   in  tlie   prrparatinn  df 
butyrina.  nn  fcbovr.  in  salurated  with  carbonate  of  pulayh.  it  sepmateic  tiitu  two  laycTB.* 
On  Ngitatinit  with  a  antoll  quant itynfetlier,  the  iipjier  Urrr  formn  with  tite  etbrr  ■ 
mixture  whitrh  admits  of  filtration  :  and  if  this  inixturo  be  demntcd  aitd  «brr 
it  in  large  quantity,  a  watery  ntratutn  tn  immediatrly  pm-ipitatci).  and  an  up|icr  vCl 
atratum  fttrmeil  t-ontaiuing    the  neutral  coutpound.     Ttic  precipiuiLetl  ai|ueo«H  Ml 
retains  a  ronsiilri:dile  rpiantiiy  of   butyrin,  which  can  only  be  M-paraled   by  treaUnf 
25  or  30  times  witli  (Hihl  Hher.     Tlic  watery  liquid  then  remainin|>  leaves  on  rraporaiaMl 
a  aaliue  niaii  which,   when   treated  nith  hyilrM-hluric  u<.-id  and  alcohol,  yirlda  buiyrv 
ether,  glyeerine,  and  ehloriile  uf  potaMiom  (in  one  ei|ipriii)eiit  OOHH  grni.  of 
and  0*133  frm.  KCb  correapondini;  to  OOfM  gi^n,  KO.)     TUia  rcault  trema 
the   formatioa  of  a   butyrc<glvceraifl  of  |Hitaab.  (Berthi-lot,    N,  Ann, 
41.271.)   •[. 


Butyrone.   c»n»*0'=C"H-o»,OH*. 

CiiANCBL.  (IH44.)       JV,  Ann.  Phann,  12,   140;   nUo   Com;<   rrtnl  H 
102;i;  ab*tr.  J.  pr.  Chnm,  M.I,  4.5.1;  abHtr.  Ann.  Pharm,  52,  295. 
N.J.Phann.  7,  116,  13,  402. 

Chrtieol  nhtained  by  the  dry  dictillalion  of  varioua  alkaline botynltfl,  a 
liaWtif  the  odour  of  the  Jriihintii!)  ihia  oil  waa  more  exactly  tn^ntiplnl  byCkUMrli* 
1844*  and  rroogniacd  u  ihc  ketone  of  tlic  butyric  arri«a.J 
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Prepamtion,  Dry  bntyrato  of  lime  in  quantity  not  exceeding  a  few 
grammeSj  \a  carefully  heated  in  a  retort  till  it  is  resolved  into  carbonate 
of  lime  and  nearly  pare  butyrone,  amounting  to  42  or  43  p.  c.  of  the 
lime-salt  (p.  83).  The  product  is  distilled  in  a  retort  fitted  with  a 
thermometer;  it  begins  to  boil  below  100°,  but  the  boiling  point  soon 
rises  to  140°;  below  140°,  the  distillate  consists  chiefly  of  butyral;  but 
between  140°  and  150°,  at  which  temperature  the  receiver  must  be 
changed,  the  butyrone  passes  over;  it  may  be  purified  by  a  second  dis- 
tillation. The  liquid  which  passes  over  above  150°,  is  a  mixture  of 
butyrone  with  the  oil  mentioned  on  page  84. 

Properiiet.  Transparent,  colourless,  oil,  of  sp.  gr.  083.  When  sur- 
rounded with  a  mixture  of  ether  and  solid  carbonic  acid,  it  solidifies  in 
broad,  transparent,  and  colourless  laminie.  Boib  at  about  144°.  Vapour- 
den8ity=3*99.  {CompL  rend,  21,  273.)  Has  a  peculiar  penetrating 
odour  and  burning  taste. 

Calculation,  according  to  Chancel.  Vol.  Density. 

14  C 84     ....     73-09  C-vapour 14  ....  5*8240 

14  H 14     ....     12-28  H.gaa 14  ....  0  9702 

2  O     Ifi     ....     14-03  O-gaa  1  ....  1*1093 

a*W*fy 114     ....  100*00  Vap.  of  butyrone      2     ....     7-9035 

1     ....     3-9517 

DecompotUioiis.  1,  Butyrone  is  very  inflammable  and  bums  with  a 
luminous  fiame.  —  2.  When  exposed  to  the  air,  it  gradually  absorbs 
oxygen  gas,  but  without  acquiring  any  colour.  —  3.  Takes  fire  imme- 
diately in  contact  with  crystallized  chromic  acid.  —  Mixed  with  an  equal 
volume  of  cold  moderately  strong  nitric  acid,  it  rises  to  the  top,  turns 
red,  and  afterwards  green,  and  when  gently  heated  gives  off  with 
violence  nitrous  vapours  mixed  with  carbonic  acid  gas  aud  nn  ethereal 
liquid  smelling  like  butyric  ether,  while  nitropropionic  acid  (ix.  430) 
remains  behind.  —  5.  When  butyrone  is  distilled  with  peutachloride  of 
phosphorus,  phosphoric  acid  remains  behind,  and  hydrochloric  acid 
passes  over,  together  with  a  chlorobutyrone,  C"H"Cl.  —  [This  product 
appears  ratlier  to  be  chlorobutylene,  CH^Cl;  ;.  v.] 

Comhtnations.  Butyrone  is  nearly  insoluble  in  water^  to  which  how- 
ever it  imparts,  its  odour.     Mixes  in  nil  proportions  with  alcohol. 


Odmyl.    C«H»,SM 

Anderson  (1847).    l*hU,  Mag.  J,  31, 101;  also  Ann,  Pharm.  63,  370; 
also  J,  pr,  Chem.  42,  1. 

3  lb.  of  linseed  or  olive  oil  is  gradually  distilled  for  a  whole  day 
with  a  small  quantity  of  sulphur,  in  a  flask  of  5  times  the  capacity  of 
the  liquid,  over  a  fire  which  must  be  kept  uniform  and  can  be  removed 
if  the  mixture  threatens  to  froth  over,  a  piece  of  sulphur  being  also 
added  from  time  to  time,  so  as  to  keep  up  a  uniform  eflervesccnce;  the 
distillate  is  received  in  a  vessel  surrounded  with  ice  and  fitted  with  a 
bent  tnbe,  to  conduct  the  most  volatile  portion  into  a  boU\o  cowVaAv^w?, 

TOI.,  X.  U 
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nicoliol.  If  tUo  licat  bo  not  BufliiRieni,  tlie  mnM  becomes  thick  a^^H 
frotbit  uvcr;  if  il  be  too  ^retit,  tlio  evolution  of  ^.la  becomes  too  violoi^H 
When  tbo  niasq  has  tlecroa^od  to  one-third,  the  residue  bocomca  to^^| 
thick,  nnd  often  causes  the  flask  to  crack.  A  Inrgo  qnanlity  of  eulph^H 
retted  hydrogen  id  evrdvetl,  »nd  a  red-brown  Hulftliurettcd  oil  U  obtaia^^f 
togotiier  with  erydtals  of  margaric  aciil.  By  repeated  rectificatiun  ^H 
the  oil,  the  most  vohitile  portion,  which  io  the  len^t  abundant,  ih  obtaia^^f 
in  the  form  of  a  traui^parent,  colourleiis,  very  mobile  oil,  boiling  at  Tl^H 
Thi»  is  iuiput'c  odm>/h  of  variable  composition^  three  analyses  of  (S^| 
fcrcnt  preparations  giving  :  ^H 

C , 75-03     ....     ;8-79     ...     79*95  ^| 

n 12-20     ....     12-71  12-75  ^H 

Dot  this  impure  odmyl  yields  with  corrosive  sublimate  and  bichloride  ^H 
platinum,  precipitates  of  conntant  composition.  ^| 

JSercury-precipilatr.  —  The  alcoholic  solution  of  impure  admyl  formi 
with  an   alcoholic  solution  of  corrosive  sublimate,  a  white  bulky  preci- 
pitate,  which  is  washed  on  the  filter  with  a  largo  quantity  of  etfecr,  (to 
remove  another  oil  likcwisocontninini^  sulphur,)  then  dissolved  in  a  laist 
qmintity  of  boiling  alcohol,  from  wliich,  after  filtration  and  cooling  ut 
pure  compound  separates  as  a   white  nacrcons   iiowder,  which  app4*t^H 
under   the  microscoj)©    to   consif»t  of  eix-eiiled    taldee.      Even    after  loi^H 
washing  with  other,  it  exhibits  a  slightly  unpleasant  oduur,   which  ii^^ 
crcnsea  when  the  compound  is  heated. 

Cattuiaiion  cccording  to  Andertov,  Audenoo. 

16  0  96-0  M-48  ..  U-61 

16  U    too        .       2-42  2  72 

4  Hj 400  0     ....     60-35 6001 

2  01  70-8     ...     lO'GS  10'46 

5  3    800     ...     12-Or  12*4« 

662-8     ....  lOO'OO     100-28 

Cni*S«,2HgCl  +  CTi«S3.TUas.  (ADdersoD.)     GcrUrdt  (M  /.  Pk^rwu  12,  J») 

|.r*frr.  llio  formuln  C"H'*S*.2U|c*a. 

The  precipitate  pives  ofT  when  healed,   an   oil  having  a  dii. 
odour.     Caustic  poliUli   turns   it  yellow,   showing   tliat   it  crrTr-  —  -  it 
dichlorido  but  protochloride  of  mercury.     [What  becomes  of  ihc 
mercury  lUftpuscd  lo  txux  in  ihe  iirfripitnic  ?|     The  precipitate,  when  liiim: 
in  water,  is  inime»litttelv  blackened  by  5ulphurotte<l   hydrogen;  and  tin 
yioMs  by  distillation  a  tninsparent,  colourlcj*^  oil,  pcrh.apH   pure  tAmy 
which  lloatfi  on  water,  and  whose  alcoholic  solution  a^ln  fonns  a  ubi 
precipitate  with   chloride  of   mercury,    and   yellow   with    bichloride 
platinum.     Tho   precipitate   is   insoluble    in  water,  -and   is    not    reoi' 
nioiMtenod  by  that  liquid;  it  dissolves  in  some  hundred  parts  of 
nicohol,  but  srparntcs  as  a  orystuUine  powder  on   cooling;  it  di 
oil  of  turprntine  at  about  the  same  rate  as  in  alcuhul;  but  mo&t  aboni 
in  tho  most  volatile  oil  of  coal-tar. 

PlatinvM'precipUate.  —  Thu  alcoholic  solution  of  irapare  odt 
dually  forms  a  bulphur-ytllow  precipitate  witli  bichluride  of  idi 

(Thr  nil  whirb  juurt  nvi-r  bftwcm    I5n''anit    205"*,   aftrr  tl»r  impar*"   Oihnyl, 
om^-fflli>w  prrripitNte,  contalninit  49'6  p.  r.  pbitinumO     The  pn^ripjtat^. 
liCfttfMl,  gives  off  Ihc  same  oil  as  the  mercDry-prPcipitato,and  I«it< 
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enlpbide  of  platinam.     Hydrosulphate  of  ammonia  converta  it  into  » 
brown  powder. 

Anderson. 

18  C 96*0     ....  20-83     22'2fi 

16  H lC-0     ...       3-47     3  99 

2Pt 198-0     ....  42-97     43*06 

2  CI 70-8    ....  15-37 

5  S 80-0     ....  17-36 

460'8     ....  100-00 

C8H«S»,PtCl«  +  C'H«S».PtS,  (Andereon.)  If  the  predpitate  be  regarded  as 
C«H«S*Pt»CP,  odmyl  wiU  be  C«HWS*.  (GerharUt) 

Impure  odmyl  dissolved  in  aloobol  produces  bnt  a  slight  cloud  with 
neutral  acetate  of  lead  or  nitrate  of  silver;  but,  on  heating  the  liquid^ 
sulphate  of  lead  or  silver  is  precipitated.  (Anderson.) 


T    Butylic  Mercaptan,    c»h>'«»=C''H«,h»s«. 

E.  HuMANN.    jr.  Ann.  Ghim.  Pkys,  44,  337;  Ann.  Pharm.  95,  256^ 
Chem,  Soc,  Qu.  J.  8,  274. 

Formation  and  Preparation.  By  distilling  at  the  heat  of  the  water- 
bath,  a  mixture  of  aqueous  sulphydrate  of  potassium  and  concentrated 
aqueous  sulphobutylate  of  potassium,  the  product  being  received  in  a 
well-cooled  flask: 

C8H»KO»,2SO»  +  KS,HS  =  eH»«S»  +  2(KO.S03). 

The  oily  liquid  which  condenses  is  decanted,  placed  in  contact  with 
chlonde  of  calcium,  and  distilled,  the  portion  which  passes  over  between 
85°  and  90°  being  collected  apart. 

Properties.  Colourless,  very  mobile  liquid,  having  the  peculiar 
disagreeable  odour  which  characterises  the  mercaptans.  Sp.  gr.  0-848  at 
IVS°.  Vapour-density  3*10.  Boils  at  88°.  Has  no  action  on  vegetable 
colours. 

Humann. 

8C   48     ....     53-33     53-52     ....     5316 

10  H 10     ...     1111     11*71     ....     11-32 

2  8    32     ....     35-56 

C«H«*S» 90    ....  100-00 

Vol.  Density. 

C-vtpoor  8  3-3280 

H-gts    10  0C930 

S-vaponr  1  2-2186 


Vapour  of  C?H«>S«    ....       2     6'239C 

1     3-1198 

May  be  regttded  as  a'H»S,HS  or  aa  ^"h'}^' 

Decompotitions.  1.  Butylic  mercaptan  is  very  inflammable,  ftnd 
bums  with  a  pale  blue  flame.  —  2.  Dilute  nitric  acid  acts  very  strongly 
on  it;  the  liqtiid  turns  red  from  formation  of  nitric  oxide,  which  dissolvea 
in  it,  bnt  the  colour  disappears  gradually  on  heating,  and  on  o\\^  \\q^\^ 
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ia  foiin«]  on  tlio  snrfiiM.  —  .3.  Pitla-Hsliim  dcronipopea  butyl  ic  mprmpUi 
with  evnlutiou  of  liydrciijcn  ami  formalion   of  Oio  coiiipouml  C^H^KS*. 
4.  Several  heavy  mcUiUic  oxidcti  in  the  free  blate,  or  diusolvcl   in  aciii 
deconipo**e  bulylic  mercaptan,  forming  water  and  a  nietallic  butyloni* 
captido;  t.y.  with  mercury  : 

CH'-'S^  +  HgO  =  CHHIgS?  +  HO. 

Combinaiions,  Bulylic  tiiercaplan  dissolves  very  sparingly  in  toaf^t^ 
It  dissolves  tulphur  and  iodiiif. 

Jittiylomercaptule  of  Polaminn.     CH^'KS^  —  %Vhite   granular   eoi 
pound  obtained  by  tlio  action  of  potassium  on  butylic  mcrcaptan. 

Bntyhmercaptide  of  Lend.  C*II'PbS'. — Yellow  crystalline  procipi 
tate  formcil  on  pourinji;  an  alcoholic  Bulution  of  butylic  mcrcaptan  inf 
acetate  of  lead. 

]iutyV>inercaptuh   of  Mnvun/.     C*H*Hg^*.  —  When     nn     nlcohnll 
solution  of  bulylic  mcrcaptftn  is  poured   upon  red  oxido  of  mercury, 
rapid  action  take*  fdace,  attended  with  coneidcmble  evolution  of  h( 
and  nn   disBolvin^  thn  pniduct  in   alcohol,  and    li'avin^   the   ^lution 
cool,  ihl.s  compound  is  ilopositcd  in  white  nacreous  scaler,  which  are  vol 
futfible  and  unctuous  to  the  touch.     The  compound  i-*  deconi[K>evd  by  «r 
phurotted  hydrogen^  yielding  sulphide  of  mercury  and  butylic  alconol. 

Iluinnnn. 

8C 48     ....    25-39    25-78 

9H    «. 9     ....       '*"0  .       601 

llg  ..^..M....  100    .^    52  91  Vi-55 

2  S ^ 32      ...     l6*'Ji 

C»H»HgS» 189     .      100  00 

Butylic  mercaptan  fonns  white  precipitates  with  acetate  of  coppft  aad 
terchloride  of  yoW. 

Butylic  mercaptan  dissolves  in  all  proportions  in  alcohol  and  ttker^ 
(Humann.) 


f  Iodide  of  Butyl.    C»H"r=C'H\HI, 

VTmrx,  JV.  Ann.  Chim,  Phy$,  42,  120;  Ann,  Pkarm,  3,  115. 


utvi 


Preporaiinn,     By  the  action  of  io<lino  and  phosphorun    on  h 
alcohol.     1*5  pt.  iodine  is  a«l<htl  to  1  ]»t.  buiylic  alcohol  in  a  vessel  i 
roundod  with  cold  water,  and  a  (piantity  of  phoflpborun,   cnual  to  ah< 
iV  of  (lie  ioilino,  added  In  flucco*sive  anmll  portions,  the  niixturo  b©i 
litMited  towards  the  end  of  the  pruccss,  to  render  the  action   com| 
The  tlark  colour  of  the  liqui<i  theii  ^'raduully  changes  to  brownish 
whilst   hydrifMlic    acid    U   nbundimlly   evolved,  which,    loi.'ethor 
*mall  quantity  of  iudiilc  of  butyl  that  pa««e«  over  with  it,  i«  rcw 
in  a  ."mull  i|uanty-  of  coM  wat*T.     As  soon  a«  tho  colouring'  produo^d 
the  iodine  hiu  di»aii|K>i)rcd,  and  ihc  lii|N)<]  is  in  full  ebullition,  it  ia  led 
«ool,  and  (hut  ^vhich  remain*  in  the  diatilUitiou-vcisel  i;*  wukhed^  flj^  w 
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the  aqueous  hydriodic  acid  |trcviously  collected,  wlicroby  a  smull  tjiiaiittty 
of  undecomposed  butylic  alcohol  is  dis.-jolved,  and  then  with  pure  wiiter; 
it  is  then  dehydrated  with  chloride  of  calcium,  and  freed  from  the  Ptill 
ren)ainin<r  portion  of  butylic  alcohol,  by  treating  it  while  warm  witb 
pulverized  iodide  of  phosphorus,*  till  the  latter  crystallizes  out  on  cool- 
ing. The  liquid  is  then  distilled,  the  distillate  washed  with  water,  dehy- 
drated over  cliloride  of  calcium,  and  rectified,  the  portion  which  passes 
^_ovcr  between  118°  and  122'^  being  collected  apart. 

^^  Propertiei.  Colourless  when  recently  prepared,  but  soon  turns 
brown  by  exposure  to  light.  Kefractij  light  j*tron^'ly.  Boils  at  121^  but 
when  a  mixture  of  water  and  iodide  of  butyl  la  distilled,  the  thcrnionieter, 
at  the  beginning  of  the  distillation,  when  the  iodide  of  butyl  chiefly 
passes  over,  indicates  only  88""  to  89  .  Sp.gr.  l'C04  at  19\  Vapour- 
density  =  G217. 

Wurt2. 

8  C...     48     -.  .     26-22  2G0I  lo  2G-59  C-ynpoar 8     ....     3*3280 

9H...      9       .       ^-9!  4-92—  .V13  H-g«a 9     ....     0*6237 

I  ...   126     .. .     GS  87  68*68  Lvaponr 1     ....     8-7356 

C^H'I  183     .  .  lOOOO  V«p.olC»H»I     2    ...12-6873 

1     ...     6-3436 

Decompositions,  1.  To<lido  of  butyl  hunit  with  difficulty,  and  only 
Tn  contact  with  a  burning  body  j  the  combustion  Is  attended  with  evolu- 
tion of  iodine  vapours.  —  2.  It  is  but  slowly  attacked  by  aqmons  poi- 
ath,  oven  when  boiled  therewith  for  some  titnu;  but  alcoholic  potash 
decomposes  it  with  formation  of  butylic  alcohol  and  iodide  of  potassium. 
—  3.  Potaisium  decomposes  iodide  of  butyl,  yiehliug  butyl  and  iodide  of 
potassium. —4.  \\\\\i  bidylale  of  f>ota$9ittni,  C^fl^KO-,  it  forms  butylic 
ether  and  iodide  of  potassium  (p.  60).  —  5.  With  ojciite  of  hilvcTy  it 
forms  butylic  other  and  iodide  of  silver.  —  6,  With  giloirr-mlti!,  t.g.  tho 
carbonate,  ^iiljdiatc,  acetate,  ic.  it  forms  iodide  of  silver  and  a  com- 
pound ether,  t.  tj.  carbonate,  sulphate,  acetate,  &c.  of  butyl.  A  solu- 
tion of  nitrate  of  silver  is  immediately  precipitated  fcy  iodido  of  butyl. 
^WnrU.) 


K 


IT  Bromide  of  Butyl.    c-H'BmC^H^HBr. 

UBTZ.  -iV.  Ann.  Chim.  Fhys.  42,  129;  Ann.  Fhai-jji.  9^3,  114. 

Formation  and  Preparation.  By  the  action  of  brotnine  and  phos- 
phorus on  butylic  alcohol.  A  few  drops  of  bromine  are  added  to  butylic 
alcohol;  a  small  piece  of  jiha^phorus  thrown  in,  tho  liquid  lioing  kept 
cool  and  shaken  till  the  colour  of  the  bromiiio  h  destroyed;  (he  addition 
bromido  and  phosphoru-s  then  repr-atcdj  and  no  on  coutiiiiially  till 
apours  of  hydrobromic  acid  are  abundantly  evolved,  and  a  quantity  of 

Wurtx  prepares  this  compound  by  adding  8  or  10  pts.  of  iodine  to  1  pt.  of 
ospborus  in  a  small  fla_-fc  or  a  glass  tube  llmt  may  be  closed,  vfhercu|ion  violent 
action  ensues  and  the  rryulling  rompoand  fiise*.  U  ii  then  heated  for  a  few  Bcrnuds 
uU  the  layer  which  adheres  to  the  rIobs  on  movine  the  vessel  exhibit*  a  dark  red  colour 
by  transmitted  light,  and  the  hqiiid  compound  separates  from  the  exce^  of  phosphorus 
which  ba*  psMcd  into  the  red  modification.  The  iodide  of  phoap\iOTUi  M\»i4VttW  Wt 
stalline  fbrai  os  cooling,  and  may  be  easily  robbed  to  a  diirk-red  poxriu. 
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C"H". 


broinino  has  bceuadtlcd^  ui  lexst  equal   to   tliat   nf  the  butylic  ulcohi 
Tho  liquid  is  then  diitilletl  at  a  tcmpernture  not  cxoeeHing  100  ,  atiti 
rcsultiug  vapours  pnesed  into  a   fla^k  containing  water,  which   dissolr^ 
the  hydrobromic  acid,   while  tho  impure  bruiuide  uf  butyl  collects  at 
bottom.     The  latter  is  wa«hed  with  water,  dried  with  a  little  chloride 
calcium,  and  reclitied;  that  which  pasflea  over  at  80'  is  ptiro  bromide 
butyl 

ProperiieM.     Oily  liquid,  having  an  ethereal  odour,   and  boiling  at 
89".     Sp.gr.  =  1*274  at  16'.     Vapour-density  4*720. 

Wurta. 

B  C 4a     ...     35-03  34.58         34-97 

9  11  ..., M.      9     ..        6-46    ....       6-67  .  .     6-67 

Br  '.    8*)    ,..     58-tl  ."iJ-Sl 


C*H*Bt 137 


100*00 


DBbh 


C'vupoiir.... 

H-gas, 

Br.-v«poar 


3*3880 
0-6237 

5-5463 


Vap.  of  C«H»Br 2 

1 


9*4989 
47491 


DeeompoiUions,  J.  Potnstiium  decomposes  bromide  of  butyl,  sluwlj 
at  ordinary  temperaturcH,  but  with  violence  when  heated.  When  tl 
two  Hub.stanccs  arc  he»tcd  to;;etbcr  in  a  Bealcd  tul>e,  decomposition  bfgii 
M  soon  as  the  potis^iuni  nicltt*,  a  lar^o  quantity  of  gafi,  probably  but^ 
leite  and  hydriue  of  butyl,  being  evolved,  and  the  lul>o  exptudi'i  wil 
virdencc.  —  2.  Ammonia  acta  slowly  ou  bromide  of  butyl  at  ordii 
temperatures,  forming  hydrobromaio  of  butylawino.  (W'urtz.) 


f    Chloride  of  Butyl.    C*H'Cl=C»H',Ha. 


ITBTZ.    iV^  Arm,  CMm,  Phys.  42,  129;  Ann,  Phann,  93,  113. 

Formation  mul  Preparnfinn.  I.  By  tho  actiun  of  hviirochloric  aciJ 
on  butylic  alci>hol.  When  ibo  alcohol  ia  saturated  with  hydrttchloricaoi 
pia.  aud  tho  liquid  sealed  up  in  a  fthi^s  tube  and  heated  in  the 
bath,  a  lar^  quantity  of  chloride  of  butyl  is  produced,  and 
obtained  j>tire  by  washin^^  tlui  product  with  water^  dlfitilling,  and  »cp 
rnting  the  portion  which  goes  over  between  70"  and  75". — 2.  By  tb« 
action  of  pont«chlorido  or  uxychlorido  of  phosphorus  on  butylic  atool 
Tho  alcohol  is  placed  in  a  flask  with  a  long  nock,  which  must  bo  k< 
wry  coot,  and  thu  chloride  of  pho^jphorus  ndtled  by  small  porti«J 
Violnnt  action  takea  place,  attundud  with  >:rnnt  ovolutiou  of  ocftt. 
tho  peatacUloridt*  in  converted  into  oxyrhloride,  which  then  acU  on 
)a«l  i>orii»tn9  of  butylic  alc^diol.  Tho  oxychUride  nitiy  aleo  bo  oacil 
tho  beginning  instead  of  the  ponlachluride,  in  which  t*a90  the  artioo 
vjfdont.  In  cither  ca^o,  the  contents  of  tho  f1u£k  mu»t  bo  Ml 
for  24  hourfl,  and  then  diiitilled,  tho  portion  which  p4iMs  9f0^] 
Letow  100  '  bctu^  (ultected  ajiurt;  thia  portion  ia  thou  wa«hrd  with  vaJcfl^' 
dritxl  over  cidnrido  of  calcium,  and  rectified,  rolh*cting  separately  10«; 
portiou  which  dklxU  over  at  70**. 
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ProperUei.  Chloride  of  batjl  is  a  liqaid  lighter  than  water,  and 
having  an  ethereal  odour,  recalling  also  that  of  chlorine.  Boiling  point 
abont  70^ 

Worti. 

8  0 48-0     ....     51-88     51*21     ....     51*86 

9H    9*0    ....      9-72    9-69     ....      9-99 

a   35*4     ....     38-40 

CHHn  92-4    ....  100*00 

C-vapoor 8     ....     3*3280 

H-gM  9     ....     0-6237 

CUg« 1     ....     2-4543 

V«p.ofC8H9a    2     ....     6*40ii0 

1     ....     3-2030 

Chloride  of  hatyl  is  rapidly  decomposed  by  potassium,  with  rise  of 
temperature  and  evolution  of  gas.  (Wurtz.)  IT 


Chloride  of  Butylene.   c»H»,CR 

Fabaday  (1825)  and  Kolbe,  in  the  memoirs  cited  in  connection  with 
Butylene  (p.  66). 

Butylene-gas  mixed  with  an  equal  volume  of  chlorine,  condenses 
qnickly  and  with  great  evolution  of  heat,  forming  a  transparent,  colour- 
less oil,  which  tastes  sweet  at  first,  but  afterwards  aromatic  and  persist- 
ently bitter.  (Faraday.)  When  dry  butylene-gas  mixed  with  hydrogen, 
as  obtained  by  the  method  described  on  page  66,  (2)  is  brought  in  contact 
with  dry  chlorine  in  a  two-mouthed  bottle,  the  bottom  of  the  bottle, 
which  becomes  slightly  warm,  being  at  the  same  time  protected  from  day- 
light, there  is  formed,  besides  the  hydrochloric  acid  proceeding  from  the 
hydrogen,  an  oily  liquid  which  runs  down  the  sides.  This  liquid  is  shaken 
up,  first  with  slightly  alkaline,  then  with  pure  water,  to  free  it  from 
hydrochloric  acid;  then  dried  over  chloride  of  calcium;  distilled  as  long 
OB  the  boiling  point  remains  below  130°  (it  afterwards  rises  to  160°,  in 
consequence  of  the  presence  of  compounds  containing  more  chlorine  and 
lew  hydrogen);  and  the  more  volatile  portion  submitted  to  repeated 
fraoiioBal  distillation  till  the  boiling  point  remains  constant  at  123^  — 
In  this  manner,  a  transparent,  colourless  oil  is  obtained,  ofsp.gr.  1*1112 
at  IB%  Taponr-density  4*426,  and  having  exactly  the  agreeably  sweet 
odo«r  of  its  bomologae,  chloride  of  ethylene.  (Kolbe.) 

Kolbe. 

a  C    48*0     ....     37*86     ....     38-2 

8H 80     ....       6*31     ...       6-8 

2  a  70-8     ....     55*83     ...     55-5 

C»H>a» 126*8     .  .   lOOOO     ...  1005 

Vol.  Density. 

C-Tapour 8     ....  3*3280 

H-gas  8     ....  0-5547 

a.gai 2     ....  4*9086 

Vap.ofC»H»CP 2    ....    8-7913 

1     ...     4-3956 

pie  oa  vhididUtiU  over  at  132"  contaios  34*6  p.  c.  C  and  V5  ¥L.  (l^oftK.'^ 
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Chlorido  of  Itutylcno  bums  with  a  bright  bat  sooty  flame,  foi 
cloQtl.-^  of  hyilrorhloric  acid.  (Kolhe.)  —  When  exposed  to  Bunsbine 
boUk'  coniainiuy  clilor'me,  it  is  very  slowly  convortcd,  witli  absorptioD 
chlorine   iiud   formntiou  uf  hydroehlonc  acid,  into  a  viBcid  liquid  cui 
eistini,'  of  carbon,  hydrogen,  and  chlorine,  and  not  containing  anvcrysl 
of  C*Gl*.  (Knraday-)  —  When  heated  witli  alcoholic  potash,  it  ^eposii 
Inr^   (|iinutity  ot  chloridu  of  pota.^itiiii,   and  tlie    liquid,  which    tbi 
acquires  n  different  odour,  heconicu  luilky  on  addition  of  water,  in  coi 
sequence  of  the  separation  of  small  drops  of  a  volatile  oil  which  h^i 
peculiar  odour,  and  is  probably  =  CCIIT.   (Kolbe.) 

When  biitylene  ga«  mixed  with  hydrogen  is  aborbed  by  pentochloridc 
of  antimony,  and  the  resnlting   mass  distilloil  with  addition    of  hydro^H 
chloric   acid,  it  blackens  and  yields  an  oil,  which,  after  washing   ano^l 
drying,  is  found  to  contain  284  percent.  C,  4*2  H  and  08*2  CI.  (Kolbc.) 
[=CTnr,ClMienrly]. 

ir  Bromidf  of  JlutyUne^  C^H^jBr*,  is  formed  by  brin^in^  together 
bromine  and  butyleno  in  the  stale  of  vapour.  It  is  a  liquid  which  boils 
nt  160^  When  heated  to  100^  in  a  sealed  tube  with  an  alcoholic  solotion 
of  ammonia,  it  yields  u  deposit  of  hydrobromate  of  ammonia,  wbilo 
broniobutylene  CH'Br  remains  in  solution.  {Traite  (U  Chitnie  Organic, 
jxtr  Ch,  Ocrhardt,  ii,  035.) 


H     Conjmjat^  Compound*  of  the  Primary  yuclciu,  C*^H' 

Carbonate  of  Butyl.    C'-'H''0'=C'H'0,CO'. 

AVuriTZ.     iV.  Ann.  Chhn.  Phys.  42;  Anri.  Pharm.  93,  119. 
K.  Ui'MANN.      y,  Aun.  Chim.  Phji,  44,  3^7. 

Butylic  CarbonAtt,  KoMenbutttter, 

Preparation,  I.  By  heating  equal  parts  (12  grm.)  of  caHioa^to 
»>ilrcr  nn«1  iodide  of  butyl  enclosed  in  a  stron?  scaled  glaas  fladc^  in  th« 
wntcr-bath  for  two  days;  on  opening  the  tube  after  cooling  a  *mail 
qnuniity  of  carbonic  acid   gas  escapes,  together  with  a  gaa  )] 

which  bunia  with  a  8nioky  flame.     Tbo  liquid  product  is  then  ti. .,,..■... 
thei  oil-buth,  and  tho  portion  which  pisses  over  above  1  HO'',  collected  »] 
and    again    rectified.  (Wurtx.)  —  2.    When    butylio   alcohol   contaimi 
water  is  treated  with  chloride  of  cyanogen,  tho  lirt>l  portion  of  the 
tiUntc  consists  of  carbonate  of  butyl,   which   may  lio   puri6od   by 
difttitling,  and  collecting   apart  the  portion  which  poseo*  oror  belW4 
180' and  lOO.  (lluoiann.) 

Colourless  liquid,  lighter  than  water,  and  having  an  agreeable  oiloor 
like  that  of  carbonate  of  ethyl.     Boils  at  H)0^ 

Wurtx,  Humaniu 

or    54     ....     fi207     62H     „ 61-53 

W  II   9     ,...     10:H  .     10*40     10-65 

SO  24   ....   27-5g   ar-a;   .„ ar-sa 

CU-0,CO» ....     87     ....  100-00     lOOOO    10000 


Wartx  gives  the  formula  C^WH^  ==  j.*^^,  \  (fi 
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CO  1  ^,  CH'! 


•0- 
==     0^0= 

Aqneoos  ammonia  converts  carbonate  of  butyl  into  bufcylic  alcohol 
and  butylurethane.  (Humann.) 

C"HWO»  +  NH^  =  CH^O"  +  C"Nn"0< 

butylic     bnljlurothane. 
'  alcohol. 


Sulphate  of  Butyl.   CTi'CSO^. 

WuKTZ,  N.  Arm,  Chim,  Phyt.  42;  Ann,  Pharm,  93, 120. 

Butylic  Sulphaie,  Schw^elbutetttr. — 

Formed  bj  the  action  of  iodide  of  batyl  on  sulphate  of  Bilver  at  ordinary  tempe- 
ratures, bat  soon  decomposed  bj  the  heat  evolved  in  tiie  reaction  ;  the  mixture  blackens 
in  individual  places,  and  on  opening  the  vessel  the  odour  of  sulphuroua  acid  is  apparent. 
The  action  may  be  moderated  bj  external  cooling,  but  the  sulphate  of  butyl  is  so 
instable  that  it  decomposes  in  the  coarse  of  a  day,  yielding  salpharous  add,  a  coloured 
hydrocarbon,  and  a  peculiar  conjugated  acid  which  may  be  extracted  by  treating  the 
residue  with  water,  and  forms  with  baryta  a  salt  soluble  ia  water  and  drying  np  in  vacuo 
to  a  gummy  mass.  (Wurtz.) 


Sulphobutylic  Acid. 

WrBTZ.    y,  Ann,  Chim,  Phys,  42,  161;  Ann,  Pkarm,  93,  122. 

Buiflotulphuric  add,  Butyl&therachwefeUHure, 

Formed  by  the  direct  action  of  sulphuric  acid  on  butylio  alcohol. 
May  be  isolated  by  decomposing  the  baryta-salt  with  sulphuric  acid,  but 
has  not  yet  been  examined  in  the  free  state. 

Potasfirsalt.  —  Strong  sulphuric  acid  is  added  to  an  equal  volume  of 
botylic  alcohol:  the  mixture,  after  24  hours,  diluted  with  twice  its  bulk 
of  water;  then  mixed  with  solid  carbonate  of  potash;  the  liquid  evapo- 
rated to  dryness  over  the  water-bath;  and  the  residue  exhausted  with 
boiling  alcohol.  As  the  filtrate  coola,  the  potash-salt  separates  in  broad 
laminie  with  a  mother-of-pearl  lustre.  The  salt  dissolves  readily  in 
water,  with  tolerable  facility  in  boiling  alcohol,  sparingly  in  cold  alcohol. 
The  concentrated  aqueous  solution  is  precipitated  by  alcohol.  The 
aqueous  solution  distilled  with  caustic  potash  yields  butylic  alcohol  and 
sulphate  of  potash. 
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WurU. 
KO 4?'2     ...     24-57       24'U        .     24-53 

8C , «o  ....  a-i-ar  24-82  ....   m-51 

0H    ....^ 9-0     ....       4*C8     4-94 

O    80     .,       416 

2  80» 80-0     ....     41-62 

C''H"K0*,2S0* 192-2  10000 

Baryta'saH.  —  Snlphnrlc  aciJ  and  Itntylic  alcohol  are  mixed  as  in  tbt] 
preparation  of  tbe  potash-salt;  the  li^uiil  •lilatcd  with  10  times  iu  bullel 
of  water  (it  remains  almost  clear,  if  it  ha?  been  kept  cool   during  tb«l 
mijting);  then  satarateil  with  carbonalc  of  liaryta  suspended  in  waicrj 
and  the  solution  of  sulphobutylate  of  baryta  filtered  anj  ovapofutc^l  ii 
the  wator-bnth,  till  a  film  appears  on  the  surface.     As  the  liquid  cool/ 
the  baryta-salt  separates  in  large  rhombic  lamintp,  of  a  dazzling  whil)_ 
colour  and  uuctuoiis  to  the  touch.     The  crydtahi  dissolve  very  readily  itt 
water;  at  100'  or  in  vacuo  they  give  off  2  At.  wator. 

Cryatalliztd.  WurU. 

BaO 78-fi  3202                SI-74                              i 

8C    _ -tS-O  ..     2001                 20-18              ^^^H 

11  H   ...^..,«^....  11-0              4-58     4-6)             ^^H 

SO   24-0  ....     10*00                                      ^^^H 

aSO»    BO-O      ..    33'30 ^^H 

O'H»B«O»,2S0>  +  2Aq.  241-6    ....  lOOOO  ^| 

Lime-8<tU.  —  Prepared  like  the  preceding  salts.     By  ovapftrating  tb* 
oqucuiis  golntion,  it  is  obtained  in  small  nacrcoua  crystals,  which,  imder_^ 
Ihc  microscope,  present  the   appeantnce  of  nix-sided  lamina?;  thry  ftrt^f 
anhydrous,  and  dissolve  readily  iu  water,  forming  a  solution  which  <|meklj^^ 
effloresces.  (Wnrtz.) 

UUrta. 

CaO ™„ 21*  1618     16il 

8  C »... 4S     .,       27-7.5 

OH - 9     .  .       S'2l 

O ^ 8        .       4'G2 

2SO" flO     ...     46-24 

Wl»C«0«,280»....„ „...  173    ....  10000 


Nitiate  of  Butyl.    c*H*NO«=OH»o,NO\ 

vFcBTZ.    ^'.  Ann,  Chim,  Phji,  42;  Ann.  Pharm,  03,  120, 
OutfHc  ffihr^t,  Satptttrhuteilrr. 


Formed  by  tho  nction  of  iodide  of  butyl  ou  nitrate  of  riivb| 
addition  of  nr<»ii  tn  prevent  llip  formation  of  nitrous  acid.  A  few  _ 
of  pulverized  nitrutQ  of  silver  are  mixcl  with  a  small  quantity  of 
qiiiie  rec*«n!ly  fu?icd,  the  mixturo  introduced  ioto  a  small  retort, 
Itcatod  with  a  r|uantity  of  iodide  of  butyl  not  <|uito  ^iifrioicnt  to 
ptMto  till?  nitrate  of  silver-  Viuhml  uelion  imniodiutrly  takot 
atli*adcd  with  Hvolutinn  of  heat,  sutlicient  to  mnjw  part  of  tho 
bulylio  nitrate  to  dietil  over,     Tho  retnainder  is  distilled  U*tw( 
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aDd  150°,  and  the  oolonrless  distillate  washed  with  water  and  dehydrated 
over  cholride  of  oalcium. 

Coloorless  liquid  heavier  than  water;  tastes  sweet  at  first,  but  soon 
leaves  a  pungent  and  aromatic  after-taste.   Boils  at  about  130°.  (Wurtz.) 

Wurt». 

8C 48     ....     40-34 40*55 

3H 9     ....      7-56     7*31 

N 14     ....     11-76 

6  0 48     ....     40-34 

C«H90,N0*  119     ...  100-00 

Wartz  writes  the  formula :     ^^Uo^. 


C«H» 


Nitrate  of  butyl  burns  with  a  pale  flame;  its  vapour  does  not  deto- 
nate. With  alcoholic  potash,  it  yields  butylic  alcohol  and  nitrate  of 
potash.     Sulphuretted  hydrogen  doee  not  act  upon  it.  (Wurtx.) 


Acetate  of  Butyl.   C"H»o*=cwo,c*H»o». 

WuKTZ.     N,  Ann,  Chim.  Phys.  42;  Ann,  Pharm,  93,  121. 

Butylic  AeetaUi  JSmgbuUiter, 

Preparation.  1.  By  the  action  of  iodide  of  butyl  on  acetate  of  silver. 
The  two  salts  in  equivalent  quantities  arc  enclosed  in  a  small  sealed  flask 
and  heated  for  several  hours  In  the  water-bath;  the  resulting  acetate  of 
butyl  separated  by  distillation;  and  the  distillate  washed  with  water 
containing  a  little  carbonate  of  soda,  dried  over  chloride  of  calcium  and 
rectified.  —  2.  By  distilling  equivalent  quantities  of  eulphobutylate  of 
baryta  and  recently  fused  acetate  of  potash. 

Pore  acetate  of  butyl  is  a  perfectly  colourless  ethereal  liquid,  of 
sp.  gr.  0*8845  at  16°.  Has  a  very  agreeable  odour.  Boils  at  114° 
Vapour-density  =  4073. 

Wurtz. 

12  C    72     ....     6206     ...     61*94 

12  H  12     ....     10-34     ....     10-42 

4  O  32     ....     27-60     ....     27-64 

C»H»0,C*HH)» 116      .,.  100-00     ....  100*00 

C-vapour   12     ....     49920 

H-g« 12     ....     0-8316 

0-ga» 2     ....     2-2186 

Vap.  of  Batylic  ocetote  2     ....     8-0422 

1     ....     4-0211 

Thia  compoand  may  also  be  represented  by  the  formula  nsns  f  ^^'  ^^  ^  meta. 
meric  with  botyrate  of  ethyl  (p.  91)  formiate  of  amy),  valerate  of  methyl,  and  caproic 
acift 

Acetate  of  bntyl  boiled  for  some  time  with  solution  of  potash,  yiQlda 
butyiio  alc'hol  ana  acetate  of  potash.  (Wurtz.) 
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Fvnniatr.  uf  BuOjL,  C'"}f '"0*  =  C*H''0,C^HO^  is  obtamcd  by  dUtUUn,' 
e<juiva]ent  quantities  of  t<ulpbobutyklo  and  fonniate  of  poUsb.  It  U  ui 
a^eeobly  smelling  li<|iiid  wbicb  boila  at  about  lOO''.  (Wurti )   ^ 


Secondary  yucUi  qf  ButyUne. 

a.    Oxy>jcn-nudtL 
n.     Ojygen-nucJetts.    C'HH)*, 
Succinic  Acid.    C*'H*0«=C'*H''OSO». 

Pott.     Jtfcfw,  de  VAcad,  des  Sciences  de  BerL  1753,  51. 
CARTiiErsER.     Act.  Acad.  Moguixt.  I,  281. 
Stockau  de  Nruporn.     DUa.  de  Succino,  Lugd.  Bat.  17CI. 
J.  G.  Leomiabdi.     De  Satib.  tttceineis.  Lips,  1775. 
Wknzkl.     In  bis  Leftre  vot*  dtr  VcrwandUchaJty  32(1, 
Ru-iiTRfi.     Neuere  Gegentt.  8,  154. 
Berzelius.    Ann.  Cftinu  I>4,  187. 

Lecanu  &  Sebuat.     J.  Phann.  8,  541;  also  Ann  Chim.  Phy$.  21,  8W; 
also  N.  Tr.  8,  1,  280.-^^.  Pkarm.  9,  80;  also  .V.  Tr,  7,  2,  M. 

LtEBIO  &  WoHLER.       PofffJ.  18,  1G2. 

Fellx  d'Arcet.     Ann.  Chim,  Phys,  58,  282;  alao  Po^g.  36,  80;  also 

J.pr.  C/um,  3,  212. 
Diii'piNd.     Ann.  Pharm.  'J7,  253, 
Fkiiunu.     Ann.  Phunn.  40,  154, 

Bvrtutcimiiurc,  fiilcStigtM  JlcrvuteinMaht  AcuUSveciniqHt,'—Vo\ni\\ettAtQt  wmina 
was  mrntinnrd  hy  Agru-oln  at  mrlv  M  1G&7 ;  its  acid  nature  «u  first  recogHifJ  ^ 
BftrchhuscH,  BouldUc  and  Boerbave. 

Soureet.     I.  In   nnibor.     Tbat   it  pxiats  ready  fortnod  in   tbai 
stance  ha«  boon  sbown  by  Geblen,  wbo  obtained  a  portion  of  tbo 
merely  by  boiling  ainbcr-powder  witb   water; — by  Fuucke  (j5r,  A 
7,    181),   vbo   found   that    tho   tincturo   obtained  with    10  pt«.  aa 
and  50  pts.  nicobol  requiren  10  pta.  of  cnrbonato  of  potash  to  noulralil 
its  acid  reaction;  and   when  evaporated  witb  water,  yields,  with  vr 
ration  of  resin,  an  aqueous  solution  of  Buccinate  of  potoeh.  whereaft 
part  of  tbo  re&in  wliiob  is  not  disaoh-ed  by  the  alcobol  yiolda,  wl 
sublimed   with   f<iilpburic  acid,  only  a,  trnco  of  succinic  acid; — aod 
BerteliuA   {Poffff.    12,   410),   who  extracted  tbo  acid  from   amber  w 
(tbcr.  —  2.  In  lignite  from  MusVau  (lljibenbor^t);  in  rotinUj«pbnli.  a 
to  tbo  amount  of  J  p.  c.  lu  the  euipyrcumatic  oil  obt.iined  b^ 
the  lii^nitc  of  Naunibnrg,  Altcnburg,  or  Cambur(ri  which  com 
ujphnlt.  (Ccnilli,  N.  Jit.  Arc/i.  22,   2811). —  .1.    In    turpontini>i  Scaf 
{Crrli.  Ann.  1788,  2,  102)  rcmarkctl  that,   in  the  diMillntion  of  tai 
tini\  un  aciil  liquid   is  obtained,   which  contains  a   crystaJlixablo 
togethrr  witb   arctic  arid.     Marubelli  found  tbi^  ncid  to  Ix*  very  mi 
likn  Bunciuic  arid;    Moretli  (PiiN.  P/ottm.  3,  390)  fouml  it  to  re9«nl 
acetic  acid;  Paolo  Saiigiorgio  (J.  J'kintn.  8,  572)  first  declared  ll 
to  be  really  nuccinic  acid,  a  Matemeut  which  was  fully  con firuie<l 
by  Lecaott  &  Scrbat     According  to  tbo  latter,  ibis  ucid  ia  d«j 


SUCCINIC  ACID. 


109 


Tne  nfM;k  of  tLe  retort  in  the  distillation  of  turpentine,  after  tlie  greater 
part  of  the  oil  liaa  parsed  over,  first  in  colourless  cryatala,  afterwards  in 
crystib  coloured  brown  by  rc8in.     Pcretti   {Mag.  Phami.  4,  C2)   also 
found  til  is  ucid  in  turpentine;  Gumbrecbt  {Br.  Arch.  14,  168)  found  it 
in  oil  of  tur|>entine;  but  Funckc  (//r.  Arch.  15,  I?.*?)  did  not  succeed  in 
obtaining  it  bj  the  distillation  of  turpentine.  —  4.  Accoriling  to  a  state- 
ment of  Beissenhirtz,  confinnecl  by  John  {BerJ.  Jahrb.  ISIS,  158),  suc- 
cinic  acid  is   likewise  obtained   by  the  following,'  process:    A   mixture 
of    li  lb.   boney,    2  lb.   bread,    1^  lb.   SUigna  dtilcix,  (i  lb.  vinefrar,  6  lb. 
brandy,   and   84  lb.  water,  is  left  to   undergo    the   acetoua    fermenta- 
tion;   the   resulting  acetic  acid  neutralised  witb  lime;  and  the  acetate 
of    lime    distilled   with   -fj  peroxide   of   n>auganese,   |  oil   of  vitriol, 
and  ^   water;  after  the  acetic  acid  baa  passed  over,  and  the  heat  has 
1>ceQ   increased,   2  draclims  of  Gucciuie  acid  Rublime.     In  this  ca.'ie  it  \s 
not  poeitively  known  whether  the  succinic  acid  is  nn  educt  or  a  product; 
in  iSiliqua  dulci*  John  did  not  find  a  trace  of  that  acid.  —  Pltimuchcr 
{SchiB.  63;  369)  did  not  succeed  iu  obtaining  succinic  acid  by  Beisseu- 
birtz's  method.  ^ — 5.   In  the  herb  of  Lacfitca  saliva  and  viroan  (Kohnke, 
^\    Br.    Arch.   39,    153).  —  0.    In    tbe   herb    of  ArUmUia   Ahsinlhixim 
(Zwenger,  Ann.  r/un-m,  48,  122).     Luck  {Ann.  Pkmvn.  54,  112)  regards 
this  eaeily  crystallizable  acid,  which  oceura  in  small  quantity  in  worm- 
woo<U  as  different  from  succinic  acid,  —  Ferliaps  also  the  acid  obtained 
by  Kalder  (Br.  Arch.    2.'*,  218)  from  tStmeir  Cynw  is   succinic  acid. — 
7.   The  mulUrry-wood  acid  describrd  by  Klaproth  {Schei\  J.  10,  3;  also 
KlnprMs  Jieitra'f/t*,  3,   114),  which  eometinies  exudes  in  combination 
with  lime,  from  the  sleJii  of  the  Moms  aWuj  is  probably  nothing  but 
sutcinic  acid.     It  crystallizes  in  needles   having   tlic  tfusto  of  succinic 
acid,  and  may  be  sublimed,  with  but  slij/lit  deconiposition^  in  transparent 
colourless  needles.     It  dissolves  readily  in   n-ater  ami  alcoliul.     In  the 
free  stAte,  it  does  not  precipitate  any  moiallin  salt,  but  in  eombiiuition 
with  an  alkali,  it  precipitates  the  salts  of  ovide  of  lend,  sesipiiovide  of 
iron,  protoxide  of  cobalt,  oxide  of  nickel,  <lioxide  of  nieiciiry,  protoxide 
of  copper,   and  oxide  of  silver.   (Klupruth.) — Similar  results)  have  been 
obtained    by  Ijindercr.    {Hrpert^    C7,    100).  —  Another    exudation   from 
Morns  alhay  examined  by  Houcbas  {J.  Kienc.  phy».  3,  303),  cxhibite*! 
ifferent  properties.  —  8.  According   to  Vorwcrk   {Jahrb.  pr.   Phann. 
l(»,  265),  the  black  carbonaceous  matter  formed  iu  the  pi*eparation  of 
her  contains  sacciuic  acid,  —  D.  ilciniz  (/\'/y.  80,  114)  found  succinic 
;id  in  the  sacsof  echinococcl  (hydatids)  formed  in  the  liver  of  a  woman. 

Formation.  1,  In  the  oxidation  of  organic  compounds  by  exposure 
to  the  air.  —  An  acid  resembling  succinic  acid  was  foumt  iu  a  sample  of 
the  volatile  oil  of  Cuminum  Cyminum  which  bnd  beeonie  sour.  (Clievnl- 
rlicr,  J.  Chim.med.  4,  18.)  —  2.  In  the  oxidation  of  oigani«  com])ound8 
y  nitric  acid. — Cbevreul  {Ptchercfit9^  28),  by  continued  boiting  of 
enric  acid,  margaric  acid,  etcarinj  spermaretr,  or  ethal,  with  largo 
quantities  of  nitric  acid,  obtained  an  acid  reecntbling  succinic  acid,  and 
)uv  similar  treatnieut  of  oleic  acid,  an  acid  of  somewhat  diO'erent  pro- 
|iertiej9.  More  recently,  Hronieia  {Ann.  /'harm.  35,  90)  has  shown  that 
Mearic  acid  thus  treated  really  yields  succinic  acid.  This  acid  was  like- 
wise obtained  by  Sthamor,  Radclifl',  Ronalds,  and  Sace,  {Ann.  Fhaiin, 
43,  346,  340  and  356;  51,  22f»,)  by  the  action  of  nitric  acid  on  Japna 
«rax,  Hperraaceti,  beeswax,  and  margaric  acid.  By  boiling  concentrated 
acid  with  santonin,  Heldt  (Ann.  Phatni..  63,  40)  ^ibla'mcA  \\e*ii^via 
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of  succinic  acid.  By  (iistilUng  1  pt.  of  starcli  with  6  f  ts.  of  nitri«a«j 
of  sp.gr.  1*205,  iill  the  residue  became  charred.  Tunnennann  {ScM 
49,  221)  obtained  a  i*ubliniate  uf  soft  yellow  crystals  in  the  neck  of  cli 
retort,  and  a  watery  disiillute,  from  which  nn  acid  was  prepared  agreeia 
with  succinic  acid  in  evory  respect,  excepliug  thut  [on  account  of  iinpi 
riticsl]  it  waa  somewhat  more  soluble  in  water.  —  ^.  Butyric  nd 
heated  for  10  days  with  an  cfjual  vulumu  of  nitric  acid  of  sp.  ^r.  I'M 
the  vapours  being  condensed  and  mado  to  flow  back,  and  the  nitric  ad 
renewed  from  time  to  time,  yields  a  cryatalUno  residue  of  succinic  nt'ii 
contamintttcd  with  a  dcli4ue6ccnt  substance  which  may  be  removetl  b 
presHuro  betweeu  bihulous  paper  (Dc&suigiiep,  Compt.  rend.  30,  60).  - 
Caprylic  alcohol,  heated  for  some  time  with  ditnte  nitric  aeid,  TkU 
succinic  acid,  together  witli  pluielio,  lipic,  and  butyric  acids.  (Boua 
C</tnpt.  rend.  33,  141.)  %.  —  3.  In  the  putrefaction  of  vc,t^table  juioi 
containing  aspnragin,  snccinate  of  ammonia  is  formed.  <Piria,  Cnm^ 
rend,  if),  570.)  —  AUo  in  the  putrefaction  of  malate  of  lime  under  wa(4l 
(Deeeaignes,  ^.  Ann.  Chim,  rhys.  25,  253;  also  N.  J.  Pharm.  15,  M4 
aUo  J,  pr.  Gu^i.  4G,  350;  Liehig,  Ann.  Phann.  70,  104;  Bier.  Ard 
Phann.  [2],  02.  13;  Griiger,  Arch.  Vharm.  [2],  63,  137-)—^-  NcutW 
and  acid  malute  of  lime,  malate  of  potafh,  aspartate  of  potash,  aspmrtal 
of  lime,  maleate  of  lime,  and  aconitatc  of  lime,  are  all  converted  into  sal 
cinatos  by  the  fermentation  induced  by  casein.  Ajiparagin  under  tl 
BAine  circumstances  is  converted  iuto  atijmrtato  of  ammuiiia,  which  eul 
seqnently  paa^cs  into  snccinute.  —  The  jieculiar  substance  in  the  srtA  i 
leguminouts  plants,  which  is  converted  into  asparagin  during  gcrmiuatioi 
18  also  capnhlc  of  paHsing  into  a-spara^rin  by  fermentation.  When  p«fl 
floor  is  stirred  up  with  water,  the  liquid  filtered  after  12  hours,  and  Id 
to  ferment  after  being  mixed  with  chalk,  a  contfidemblc  qnantitT  of  MM 
cinate  of  lime  is  formed.  The  same  result  is  obtained  bv  ihc  /errncni^ 
tion  of  legumin  alone,  of  the  Itijiiid  se[>amted  from  tho  legumin,  tf^| 
the  nitrogeoons  substance  discovered  by  Braconnot  in  legimiinosn>,  V^| 
prccipitntofl  tannin.  Succinic  acid  is  ltkewii»eobt3iut;<l  by  the  fermentattfl 
of  an  eninlaion  of  sweet  almonds,  freed  from  oil  and  mixed  with  chall 
(DesKiignes,  Compt.  rend.  30,  50.)  Several  other  seeds  treated  in  a  niwili 
iimnner  tiUo  yield  succinic  acid.  The  bruised  seeds  are  stirred  up  will 
water,  the  61t«Tcd  liquid  mixed  with  chalk,  and  left  to  ferment  at  25*  i 
85°.  When  the  fernteiitation  isf  complete  (in  0  or  7  days),  tho  tiBM  I 
precipitutcd  by  csirhonute  of  tioda,  the  llltrate  mixed  with  oxeeai  ^ 
liydrochlorio  acid  and  evaporated  in  the  water-hath,  the  rcifidue  troilrt 
with  boiling  clhor,  and  the  substance  left  an  evaporating  tho  etlwrci 
liolution  examined  for  uuccinio  acid.  Onts,  msiie,  houip,  muslanl,  «■ 
goun]-i«oed,  treated  in  thin  manner,  yielded  no  succinic  acid;  wateal 
and  buckwheat,  traces;  haxcl  nuts  and  acorns  (after  removal  4^^ 
tannic  acid  by  lime)  yiidded  vonifidoralle  quantities.  (Dc«aai|nieay^H 
P/uimt.  25.  27.)  Perfectly  pure  maleate  of  lima  also  jiehb  ahB^ 
acid  when  fermented  witli  ciwcin.  (Dessaigncs.)  ^■.  ' 

PrtparutioH,  A.  From  Antler,  a.  By  d'tMilUdion  of  Anthfr  ptrii 
Tho  amU'r  is  heated  to  the  melting  point  in  a  dibtillalory  aT>p(iratai^  ifl 
llie  intomcaceiicc  and  evolution  of  ncid  cea^e,  and  a  thick  brown  ol 
bagioM  to  fHiAfi  over.  The  residue,  consisting  of  Coluphoiiinm  Suettif^ 
ttm  for  vaniiHhr.<t.  Tho  i^id  collects  in  the  crystalline  form  in  lbi^| 
*  *S«  retort  and  in  the  receiver,  and  in  small  (juantity  in  the  wati^^| 
t  which   mu«t  bo  Mrparatcd  fronk   the  oil   and  cvapoyM»4w^H 
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sacciolo  aciii  ibus  obtuiued  anioanU  to  tihont  ^  or  the  amber.  —  Tho 
quantity  obtained  w  greater  in  glass  than  la  iroa  vessels,  (f  uncke.) 

£.  i?y  Distillation  vcW^  dilute  Sulphuric  acid,  —  1  pt.  of  crude  amber- 
powder  is  moistened  with  yV  to  ^\  oil  of  vitriol  diluted  witii  1  to  3 
times  it£  balk  of  water,  and  tlio  y>rocesis  conducted  ns  in  a.  By  tliia 
treatment,  1  pt.  of  amber  yields  about  -^  of  succiuic  acid.  (Pott,  Crell.  i\r, 
ArchitK  5,  177;  Bath,  Hermhstiidl  Musnvm^  4,  253;  J.  A.  Buchner, 
H^'pei'L  1,  300;  lUsch/^t'Afr.  Ann.  fi,  186;  Fnnr.ke,  Br.  Arch.  7,  181; 
AVeiM,  Ta$cht^d).  1826,  37.) 

c.  Bif  hoiliTiff  Amber  with  yitric  acid.  —  Coftreely  pounded  amber  is 
heated  in  a  retort  with  an  cqmi,!  (jnautlty  of  dilute  nitric  acid,  till  the 
yellow  viscid  reeiuoua  mass  which  at  first  rises  to  the  top  hiis  disap- 
peared; the  clear  liquid  i«  tlien  evaporated  to  a  syrup;  tbia  syrup 
repeatedly  boiled  with  fresh,  and  at  last  with  coiicentruted  nitric  acid, 
to  decompose  the  remainder  of  the  rosin;  the  resulting  syrup  left  in  tho 
cold  for  a  few  weeks,  till  it  has  become  crystalline;  and  the  crystals 
drained  on  a  funnel  from  tho  mothor-li<(uor,  which,  when  ovapomled  with 
strong  nitric  acid,  again  yields  crystals  and  a  second  motherditjuid,  from 
which,  by  renewed  treatment  with  nitric  ncid,  an  additional  quantity  of 
crystals  may  l>e  obtained.  Lastly,  the  whole  of  the  crystals  collected  on 
the  funnel  are  boiled  with  strong  nitric  acid,  whereby  a  solution  is 
obtained,  nrhich,  ou  cooling  yields  white  crystalline  succinic  acid  amount- 
ing to  y'j  of  the  amber.  Nevertheless  this  method  in  not  advantageous, 
as  it  requires  a  large  quantity  of  nitric  acid,  and  does  not  yield  any 
Colophoninvi  Succinic  From  the  distillate  obtained  by  heating  amber 
with  nitric  arid,  after  tlio  acid  has  been  neutralized  with  pota>^h,  other 
cixtracts  a  white  crystalline  matter,  which  exhibits  all  the  cbaracters  of 
ordinary  camphor.  (Dopping,  Ann.  rhnrm,  4l»,  350.) 

ParijCcAitioH  of  the  acid  obtained  by  a  or  b.  —  The  acid  may  be  freed 
from  the  greater  part  of  the  empyrenniatrc  oil  by  pressure  between 
paper,  solution  in  hot  water^  filtering  through  moistened  paper,  and 
crystal lizat ion. — -To  romove  tho  la?t  purlieus  uf  oil  and  brown  uolourin:^ 
matter,  it  is  best  to  boil  the  prmluct  with  nitric  acid,  which  does  not 
exert  any  decoraposin^  action  npon  succinic  acid.  (Morveau,  Lecanu  & 
Serbat;  Dopping.)  —  When  1  pt.  uf  ttill  hrown  and  oily  eucciuic  acid  is 
boile*]  for  half  an  hour  in  a  retort  fitted  with  a  receiver  (because  a  little 
of  the  succinic  acid  distils  over),  with  4  pts.  of  commercial  aqna  fortis  — 
whereupon  only  a  small  quantity  of  nitrons  fumes  is  evolved  at  the 
hcginning,  arising  from  decomposition  of  the  oil  —and  the  liquid  pnur*»d 
into  a  basin  while  still  hot,  the  succinic  aciil,  being  bat  slightly  insoluble 
in  nitric  a<rid,  cry&taUi;tcs  out  almost  completely  tts  the  liquid  cools,  and 
moreover  in  white  inndorons  crystals,  which  may  be  freed  from  the  nitric 
ncid  by  recrystallizatiou  from  water,  and  are  tbon  perfectly  pure.  The 
nitric  acid  mothcrdiquor  docs  not  contain  oxalic  acid.  (Di'ppiug.) 
Kc'hiing  subjects  tlie  acid  thus  purified  to  a  furtlier  crystalliEntion  from 
alcubub  whereby  the  musk-like  odour  is  destroyed. 

Le6^  »zti$foclorif  modes  of  purijicntion.  —  1.  Tho  succinic  acid  is  ans- 
pende«l  in  water;  cldorino  gfi,?  p:i.«se(l  through  for  some  honrs;  the  liquid 
which  huti  now  become  inodorous,  evaporated  to  the  crystallizing  point; 
and  the  o-v^lals  freed  from  hyHrochioric  acid  liy  rccrystallization  from 
water.  (Liebig  &  W'ohler,  Pot/ff.  18,  163.) —  VVhou  the  at^ueoua  &c\vk,>i 
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of  succinic  acid  is  ^ntiiraleil  wiili  r1i1orlno(VA9,  then  left  for  24  hoars  in  %-^ 

oloae  vessel,  ami  afterwards  filtered  and  evaporated,  it  eraita  a  mask-lik*4 

udoiir,  und  yields  pale  3'ellow  cryt^talc,  which  cuDnot  bo  oblaiued  ({uiio 

colourlcM,  either  hy  recpyslallizatinn  or  by  mibeequent  treatment  withj 

cbloriDC,  but  only  by  boiling  with  nitric  acid.   (Dopping.)  —  Tiinnemiana  \ 

[^JScJlW,  51,  '1G9)   boils    1    pt.   of  succinic   acid  with    I    pt.   of  niang-anra',  I 

.3  p(jj.   of  strong  hydrociiloric  ncid,  and    1}    pt.  water,   filtet^  hot,  »ad, 

^purities  the  rosnlting   crystals  by   rccryslallization    from    M-atcr.     Thitl 

acid  wlieii  sublimed  does  not  exhibit  the  i'lighlc*<t  odour  of  burnt  amber.  | 

[In  it  also  rol.miltw 'J  —  2.  Alorvcuu    reoomincnds  ihc  sublimation  of  thei 

ucid   mixed  with  sand^  which   howei'cr  does   not   remove    the    oil. — | 

3.   Lowitz  rpconnnonded  the  digestion  of  the  aqueous  acid  with  cbarcoal] 

powder. —This   treatment  certainly  dccolorixcs  the  acid,   but  docs  not' 

free   it  from  oil.    (Berzelius.)     Wood-charcoal  doea  not   decolorixc  xUt 

■acid  but  absorbs  a  large  (juantttv  of  it,  which  can  only  be  recovered  by 

ulong  continued  washing.  (Dipping.)  —  A  mode  of  purification  bv  rry?- 

[tulHzatioD  from  water,  then  by  treatment  with  wood-charcnal,  thcti  by 

evaporation  with  a  small  quantity  of  nitric  acid,  then  by  passing  cMorino 

("throu/rh  tlie  filtered  solution,  i.^  reconiuunided  by  Werner  {J.  pr.  CA^m.  \ 

14,  24(>.)  — 4.  Berzelius  {Ldn-b,)  neutralizes  the  acid  with  cai-bonato  oTj 

potiu>h  not  in   excc8j«;  boiU  the  liquid  with   a  small    quantity  of  th»i 

charcoal  obtained  In  the  preparation  of  prustiau  blue;  precipitates  the 

Bltrate  with   ncntnil  acetate  of  lead;  washes  the  precipitate  well  with 

water,  whicli  however  dissolves  a  little  of   the  succinate  "f  Icinl;  anJ 

decomposes  10]>ts.  of  the  dried  precipitate  with  n  mixture  of  2  pts.  oil 

of  vitriol  and  30  pts.  water.  ' 

B.  From  Stearic  acid  and  othrr  fait^  mnftera    It/  oj-iJation   vitA 

nitric  aeid.  —  1  pt.  of  stearic  acid,  niargaric  acid,  stearin,  spermaceti,  or 

etlial,  is  distilled  with  lOU  pts.  of  nitric  acid  of  32*^  Bm.,  with  frct^uent  ' 

cohobation,  till  the  distillate  forms  a  clear  solution  with  the  residue;  this  < 

solution   cvajK>rated    in   a   basin;    the  )ycllowi$h,    tenacious   cryMalhn* , 

residao  set  a(.ide  with  2(i  pt*?.  of  cold  water  for  24  Lours;  then  evnpo- 

jfttod;    and  the   resulting    crystals   separated   from   the   mothor  liquor. 

[(Cbevreul,  Itecheicftfst,  2S.)  —  2.  Stearic  acid  is  distilled  with  nitric  acid, 

[the  liquid  being  frequently  coliobnted  and  the  acid  roneweil,  till  the  wbnle 

la   ditMolveil;    tho   solution    evaporated   to    half    its    bulk;  the  e'didlflri 

Bubcrio  acid  freed  after  24  houra  from   the  mother-liquor,  by  va^bin^  on 

a  funnel;  and  the  mother  liquor  evaporated  and  cooled,  whcrenprin  it 

[jrields  crystals  of  succinic  acid,  which  may  be  freed  from  the  greater  pert ' 

of  tho  still  adhering  and  less  soluble  suborio  acid,  by  washing  with  wiU<<r, 

and  from  the  remainder  by  washing  with  3  pts.  of  cold  alcoliol  or  4  plx. 

of  boiling  ether,  which  dissolves  but  a  very  small  quantity  of  suecinio 

tacid.     Finally,   tho  succinic  acid   is  crystallized  oni-c  morvr  from  wat^r, 

'Thirt  treatment  docs  not,   hnwcver,  rcinovo  the  whole  of  the  siil>«rio  ■idd 

~  iJcnee  the  succinic  acid  thus  obtained  crystal lizcifi,  not  only  in  tahle^j^^| 

bIso  in  heavy,  white,  solid  granules;  mcltfi,  after  drying  at  100^,  as  1^^ 

W  170"  to  17^^;  and  exhibits  te(<«  definite  reactions.     It  is  only  by  aaKli* 

pliiAtion  that  succinic   acid  can   bo  contplctcly  freed  from  suberic  acid, 

^^hicb  is  Icsi  volatile,  and  cannot  be  sublimed  without  derompo^iition.*— 

Heuoc  the  crude  mdution  of  stearic  add   in  nitric  ucid,  may   be  orapn- 

4  M  far  as  pcNuible,  at  a  moderate  bent;  mixed  with  water  nf  tfV   to 

L  ind  Mt  aside;  se|iiiraled  from  the  oil  thus  set   free,  whlrh   had  pr«v 

I  f  beon  held  in  Mlutiou  by  tho  nitric  acid;  again  evopumtrd  a*  fiif 
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as  possible;  again  mixed  with  lakewarm  water,  and  separated  from  a 
small  remaining  (quantity  of  oil;  then  evaporated  at  a  gentle  heat  till  it 
begins  to  crystallize,  and  subseqaently  cooled;  the  resulting  white,  solid, 
granular  mass,  pressed  between  paper,  thoroughly  drie^  and  gently 
heated  in  a  long-necked  flask  placed  in  a  sand-bath;  and  the  succinic 
acid  whidi  then  sublimes  in  delicate  feathery  crystals,  purified  by  a 
second  sublimation.  The  acid  thus  obtained  is  very  pure,  and  crystal- 
lises from  water,  no  longer  in  round  granules,  but  in  large  tables. 
{Bromeisj  Ann,  Pharm,  S5,  90,  37,  292.)  —  Japan-wax  merely  requires 
to  be  distilled  for  a  few  weeks  with  nitric  acid,  with  cohobation  and 
frequent  addition  of  fresh  acid,  in  order  to  yield,  when  the  solution  is 
eraporated  and  cooled,  transparent,  colourless  tables  of  pure  succinic 
acid.  (Sthamer,  Ann.  Pharm.  43,  346.)  —  When  spermaceti  is  heated  for 
several  days  with  nitric  acid  of  medium  strength,  to  a  temperature  short 
of  the  boiling  point,  the  resulting  solution  yields  by  evaporation  and 
cooling,  crystals  of  succinic  acid,  which  must  be  purified  by  recrystal- 
lization,  first  from  nitric  acid,  then  from  water.  The  mother-liquor  of 
the  first  crop  of  crystals  yields  an  additional  quantity  by  evaporation  and 
cooling;  but  the  last  portions  are  contaminated  with  a  white  substance, 
which  ap|}ears  to  be  pimelic  acid,  and  is  greater  in  quantity  the  longer 
the  digestion  with  nitric  acid  has  been  continued.  (Radcliif,  Ann.  Fharm, 
43,  349.) — From  white  beeswax,  Ronalds  (Ann.  Pharm.  43,  350,) 
obtained  by  the  same  process,  transparent  laminro  of  succinic  acid. 

C.  By  ilu  fermentation  of  MaUtte  of  Lime.  —  12  pts.  of  crude  nialate 
of  limo,  prepared  by  Iiebig*s  process,  {vid.  Malic  acid,)  from  the  juice 
of  mountain-ash  berries,  are  placed,  after  being  three  times  washed  in  an 
earthen  jar,  together  with  40  pts.  water  and  1  pt.  of  decayed  cheese 
rubbed  to  an  emulsion  with  water,  and  the  mixture  set  aside  for  4  to  G 
days,  at  a  temperature  of  30°  to  40°,  till  the  evolution  of  ga<4  has  ceased. 
The  granular  precipitate  is  then  collected  upon  linen,  washed  several 
times  with  water,  and  mixed  with  dilute  sulphuric  acid  till  it  no  longer 
effervesces  (from  admixed  carbonato  of  lime);  another  equal  quantity  of 
sulphuric  acid  is  then  added;  the  mixture  boiled  for  awhile,  till  the  hme- 
salt  is  no  longer  granular;  the  liquid  strained  through  linen;  the  preci- 
pitate on  the  filter  thoroughly  washed;  the  whole  of  the  liquid  evapo- 
rated till  a  crystalline  crust  forms  on  the  surface;  oil  of  vitriol  then  added 
in  small  quantities,  as  long  as  sulphate  of  lime  is  thereby  precipitated; 
the  liquid  strained  off  (after  dilution  with  water,  if  the  gypsum  forms  a 
paste);  the  precipitate  washed;  and  the  whole  of  the  liquid  again  evapo- 
rated :  it  then  yields  on  cooling,  brownish  crystals  of  succinic  acid,  still 
contaminated  with  gypsum.  These  crystals  are  recrystallized,  first  from 
pure  water,  then  from  water  after  boiling  with  a  small  quautity  of  animal 
charcoal,  and  ultimately  freed  from  all  the  gypsum  by  solution  in  alcoliol 
or  by  sublimation.  By  this  process,  12  pts.  of  malate  of  lime  yield  from 
3'75  to  4  pts  of  pure  crystallized  succinic  acid  :  the  mother-liquors  do 
not  retain  a  trace  of  malic  acid.  (Liebig,  Ann.  Pharm.  70,  104.) 

Properties.  The  acid  crystallized  from  water  assumes  the  form  of 
transparent  colonrless  prisms  belonging  to  tho  oblique  prismatic  (mono- 
clinoraetric)  system.  Fig.  92,  often  with  /-faces  (formed  by  truncation  of 
the  acute  terminal  edges;  by  enlargement  of  the  m-faces,  the  prisms 
appear  like  rhombic  and  six-sided  tables.  (Wackenroder,  /.  pr.  Chem. 
23,  204.)  Sp.  gr.=  l-55.  (Richter.)     The  acid  melts  at  \fttf,\vvv^ 
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23^  (D*Arcct),  and  eraporatee  without  residae  in  white  pnngttot 
vaponrji.  It  reddens  litmus,  but  uot  violet-jaice.  It  is  inodorous^  aod 
has  a  warm  sour  taste. 

CryittaXUzed.  D'Arcet. 

HC 4H     ...     40-68  41-22 

«H 4i     ..       50i)  5-33 

HO C4        .     54-23  .     53-15 


Zwerfcer. 

Piria. 

Bnntii. 

4002     .. 

.     40-34     - 

41-99 

5-28     .  . 

.       5-22     . 

5-57 

54-10 

..     54-44 

M-6S 

<;^H«0«     118     .10000     100-00     10000     100-00     lOOiW 

Sthamer.  Radcltff.           Ronalds.         Demignea.     Stradur. 

V.  40-80     40-83     41-06     40-88     40*3 

H 515     5-20     5-12     5*25     5-1 

O    5405  53-91     5382     53-87     54-6 

10000    .  .  .  10000    100-00   100*00    ioo*e 

The  radicaUtbeory  assumes  S-rC^H-O^.— -D'Arcet  analysed  the  add  obtHMd 
fromamber;  Zwerger,  that  from  wormwood;  Piria,  (iV.  ^an.  Ckim.Pkjf»,  22,  167)  that 
from  a  fermented  solution  of  impure  asparagin;  Bromeis,  that  from  stevie  add; 
iithamer,  that  from  Japan  wai ;  Radcliff,  that  from  spermaceti  j  Ronalds,  that  frcn 
beeswax ;  and  DpHsuignes  and  Strecker,  that  from  malate  of  lime.  The  crystals  were  itt 
mo-it  eases  freed  from  hygro«copic  water  at  lOO*. 

DecompoxUioiig.  1.  Tho  acid  heated  till  it  volatilizes,  enblimeii 
with  cvoUitiou  uf  water,  iu  colourless  silky  needles  of  sublimed  suceinie 
acid,  wliich  may  be  regarded  as  CHW,  and  by  repeated  sublimation,  u 
converted,  with  further  formation  of  water,  into  saocinio  anhydride; 
(D^Arcct.) 

C'll^O*  =  Ca^O*  +  2H0. 

The  sublimation  takes  place  even  at  140°,  though  veir  alowly;  the 
residual  portion  exhibits  the  unaltered  constitution  uf  C*ll*0*,  vnerow 
tho  sublimed  portion  =  C*H*0".  (D'Arcct.) 

T\iQ  xuUimtd  //Wt/ melts  at  160°,  and  boils  at  242**,  but  begins  to 
sublime  even  at  140\  Its  fiolution  in  water  again  yields  crystals  of  the 
ordinary  cciil  CH^O".  (D'Arcct.)  [According;  to  the  following  analyaa,  tht 
ftublimed  acid  id  ClI'O';  but  since  hy  10  Kublimations  it  is  gradaaUy  bat  eo«- 
pictely  converted  into  C'*IPO^  it  iibould  perhapH  be  regarded,  not  aa  a  diatinct  coM- 
pouhd,  but  merely  as  a  mixture  of  C'H^O*  with  ClI^O^.] 


Subtitned  acid. 

D'Arcft. 

Liehig  &  WtfUcr. 

HC 

...        .          4K 

4404      . 

.     4411 

.      44-3« 

:>ll 

5 

4-59     . 

4-83     . 

5-00 

-() 

5ti     ... 

.     51-37 

51-00 

...     50-62 

C-lIH)''  109     .      100-00     10000  lOO'OO 

'2.  Succinic  aci«l,  set  on  fire  by  a  fianiin;^  body,  bums  with  a  pale  Uoe 
tlnme.  (Gin.)  —  H.  On  heated  nitre  it  defl:tgratOH  with  a  white  flame. 
(Morvoau.) —  1.  Distilled  with  2  ptn.  of  i^ulphuric  acid  and  3  pta  of 
u)an;;;int'H',  it  yields  acetic  acid.  (TromnisdorfT.) — 5.  Hoatea  with 
ixiM'ss  of  ran-iic  pntash,  it  yicldN  oxalate  of  potash,  but  no  mellitata 
(l.iolti;^  &  Widilor.)  [Perhaps  in  this  manner  : 

C-H^O"*  +  4KO  +  4UO  -  2C*K20'  +  lOH.] 

It  is  uot  decomposed  by  chlorine   gas,  when  sublimed  tlMmn,  of 
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when  the  gas  is  passed  throagh  its  aqueous  solution,  even  if  the  solution 
is  hot.  (Liebig  &  Wdhler.)  —  It  is  not  decomposed  by  boiling  with 
strong  nitric  acid  (Morveau,  Westrumb,  and  others),  or  by  chlorate  of 
potash  and  hydrochloric  acid  (Feh)ing),  not  even  by  aqueous  chromic 
acid.  (Winckler,  Repert.  46,  466.) — For  the  decompositioa  of  the  lime-salt  by 
heat,  and  of  the  sUver-Milt  by  chloriite,  see  these  salts.  —  %  The  hydrated  acid 
treated  with  pentachloride  of  phosphorus  yields  anhydrous  succinic  acid, 
hydrochloric  acid,  and  oxychloride  of  phosphorus  : 

C«H«0«>  +  PCl»  ^  CH^O*  +  P0*C1»  +  2HCI. 
(Gerhardt  &  Chiozza,  Compt.  rend.  36,  1050;  Ann.  Fharm,  87,  290; 
Jahresber.  1853,  3i>3.) 

Cctnhinationi,  The  acid  dissolves  in  24  pts.  of  cold,  and  2  pts.  of 
boiling  water  (Nenfom),  in  5  pts.  of  water  at  16*^  and  in  22  pts.  of 
boiling  water.  (Lecanu  &  Serbat.)  A  solution  having  a  density  of  1*01, 
contains  2-78  p.  c,  and  that  of  sp.gr.  104,  contains  10'82  p.  c.  acid. 
(Richter.) 

The  neutral  Succinatest  formed  from  metallic  oxides  containing  1  At. 
metal  and  1  At.  oxygen,  have  the  forumla  C^H^M'O^  (according  to  the 
radical  theory,  MO,(>HW),  and  the  few  acid  salts,  which  can  be  formed, 
have  the  formula,  C«H»MO«  (or  MO,U*H=0^  4-  C^H'O*).  The  salts  yield 
by  dry  distillation,  carbonic  acid  and  carburotted  hydrogen  gas,  water, 
acetic  acid,  and  empyreumatic  oil.  (Morveau;  see  especially  the  Ume-salt.) 
According  to  Buchner,  (Ann.  Pharm.  88,  203,)  the  alkaline  succinates, 
noder  the  influence  of  a  ferment,  yield,  at  a  certain  stage  of  the  decom- 
position, acetic  and  butyric  acids.  —  Most  succinates  are  soluble  in  water; 
those  which  are  insoluble  in  water,  dissolve  in  aqueous  acetate  of  potash, 
00  that  succinate  of  potash  mixed  with  acetate  does  not  precipitate  any 
heary  metallic  salt.  (Lecanu  &  Serbat.) 

Succinate  of  Ammonia. ~^ a.  AVM/m/.  —  Occurs,  contaminated  with 
empyreumatic  oil,  in  Liquor  Comu  Cervi  succinatus. — To  prepare  this 
salt,  the  acid  is  dissolved  in  excess  of  aqueous  ammonia,  and  the  solu- 
tion evaporated  to  the  crystallizing  point  over  lime,  within  a  receiver 
containing  air,  (Doppin*'.) — Since,  even  by  this  process,  a  portion  of  the  ammonia 
is  lost,  and  an  acid  salt  formed,  it  is  better  to  precipitate  sabacetate  of  lead  with 
excess  of  neutral  succinate  of  ammonia,  e\'aporate  the  filtrate  in  vacuo  over  oil  of 
vitriol,  wash  the  crystalline  mass  with  a  small  quantity  of  cold  water,  as  soon  as  the 
greater  part  of  it  has  separated  out,  press  between  paper,  and  dry  under  50°.  (Fehling.) 
[If  the  acetate  of  ammonia  protects  the  succinic  acid  from  loss  of  ammonia,  it  woidd 
be  simpler  to  mix  the  solutions  of  the  two  salts  and  evaporate.]  Transparent,  six- 
sided  prisms,  having  a  slight  acid  reaction,  (Dopping,)  perfectly  neutral. 
(Fehling.)  When  exposed  to  the  air,  they  continually  give  off  ammonia, 
but  without  efflorescing.  (Dopping.)  When  heated,  they  at  6rst  give 
off  ammonia  and  water,  and  the  acid  salt,  C*NH*0®,  which  then  remains, 
is  resolved  into  bisuccinumide,  (C^NH^OS)  which  sublimes  together  with 
a  small  quantity  of  water,  and  4H0.  (Fehling).  The  salt  dissolves 
readily  in  water  and  alcohol;  its  aqueous  solution  takes  up  a  large  quan- 
tity of  chloroplatinate  of  ammonium  or  potassium,  auj  consequently 
the  ammonia  is  but  imperfectly  precipitated  from  it  by  bichloride  of  pla- 
tinum. (Dopping.)  The  aqueous  solution  exposed  to  the  air  fur  half  a 
year,  jrields  a  black  precipitate  and  becomes  alkaWne.  (^oiftt,  Br. 
Arch.  1,  237.) 


11 


8C.... 

BUTYLENE  : 

CryslalUztd, 

48 

OXYGEN-NLXLEUS  CHKK. 

Dupping. 

....     31*58     31*71     

.  .     18-42       .     .     18-50 

....       7-90     7-85     

4210     41*94 

.     31*9-1 

2N.... 

28 

12  H  .. 

12 

7-92 

80    . 

.     Gl 

C»H*(NH<)=0'' 152     ....  100-00     10000 

h.  A  cid  Salt.  —  Tho  a(\  acous  eolation  of  a  is  evaporated  by  heat  to  the 
crystallizing  pointy  or  1  pt.  of  the  acid  exactly  neatralized  with  ammonia  ia 
mixed  with  1  pt.  more  of  the  acid,  and  the  liquid  evaporated.  (Dbpping.) 
Jjong  transparent  prisms  belonging  to  the  doubly  oblique  prismatic 
(triclinometric)  system.  Fi(;.  127;  cleavage  easy  parallel  to  y,  u,  andv; 
generally  with  the  y-face  superposed ;  y  :  «  =  91°  53f;  y  :  v  =  93**  25'; 
y  :  z  =  91°45';  y  :  <?  =  151°  57;  y  :  the  face  below  u  =  151°  ?';«:»  = 
100°  15';  u  :q~  119^53';  u  :  thoface  bciow«  =  11?°;  v  :  t  =  135°  46'. 
(Brooke,  Ahji.  Phil.  22,  280.)  —  Tlie  salt  tastes  sharp,  bitter,  and  cool- 
ing, and  reddens  litmus.  —  It  loses  scarcely  2  or  3  per  cent  at  100°,  bat 
at  140°  it  volatilizes  with  partial  decomposition.  (Doppin^i^.)  When 
gently  heated  for  some  time,  it  gives  off  a  large  quantity  of  ammonia 
together  with  a  smnll  quantity  of  water,  and  leaves  pure  suocinio  acid 
together  with  a  smnll  quantity  of  bisuccinamide.  (Biueau,  Ann.  Ckim. 
Phy$.  67}  241.)     It  clissolves  readily  in  water  and  in  alcohol.  (Dbppiog.) 


Ci-yttallixed, 

Dopping. 

8  0 

....     48     . 

.     35-55     ... 

35*51 

N 

...     14     . 

...     10-37 

9  11 

.       9     . 

...       C-67     ... 

6-73 

8  0    

....     C4     . 

..     47-41 

eN-(NU^)0'*   

...  135     . 

.,  10000 

Sucrinnie  of  Potash.  —  a,  Keuiral.  —  An  aqueous  solution  of  snccinif 
acid  neutralized  with  carbonate  of  potash,  and  evaporated  nearly  to  a 
syrup,  slowly  yields  needles  united  in  stellate  groups.  (Lccanu  $c  Serbat) 
Thin  rhombic  tables,  which  give  off  4-2  to  4'8  p.  c.  water  at  100*. 
(Fohling.)  Tho  cryf<tals  are  deliquescent;  they  give  ofT  all  their  water 
amounting  to  6*2  per  cent,  at  tO0^  and  tho  residue  sustains  withoot 
further  loss  a  heat  of  230"^  to  240^,  and  then  fuses  quietly  without 
decomposition.  (Donping.)  The  crystals  deliquesce  in  tho  air  (Lecana  A 
Serbat,  D'.'ipping);  they  are  permanent  in  the  air.  (Fehling.i  Theydit- 
folve  readily  in  water  and  in  weak  alcohol,  but  aro  insoluble  in  ether. 
(Di)pping,  Fehling.) 


Di'ird  at  IOC. 
2KO    

invo^  

.     94-4 

.    100-0 

....     48-56     . 
..     51*44 

Fehlinr. 
...     48-21 

("'H^K'O*' 

...   191-4 

94-4     .... 

1000     .  . 
SsVO     .... 

....  10000 

40'97     

43-40 

15-fi3      ... 

Cnjstttllizcd. 

2  KO     

C*H*0*              

noppliif. 
.     40-39 

4  HO 

.     16-20 

t:*'n'K^'0'*f  4  Aq. 230-1      ..  100*00 

h.  Acitl  tS'tlt.  —  Prepared  by  mixing  1  pt.  of  the  acid  neatiatiied 
with  carhonnt^'  of  potnHli,  v*'tth  I  pt.  more  of  acid,  and  cvaporatiog  to  th* 
try.'t.'iUiz'nii^   point.      Transparent,  ^ix-sidcd   prisms  belonging  to  tfct 
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doubly  oblique  prismatic  system.  They  redden  litmus;  gradually  become 
turbid  wben  exposed  to  the  air;  give  ofl'all  their  water  (17 '77  to  18*0  per 
cent.)  at  230**  without  further  decomposition;  and  melt  at  a  stronger  heat, 
with  Yolatilization  of  succinic  acid  and  further  decomposition.  They 
diasolve  readily  iu  water  and  alcohol.  (Dopping.) 


Anhydrout  cryttaU. 

KO 47-2     .. 

CPHKV  109-0    .. 

..     30-22     .. 

..     69-78 

Feliling. 
30-11 

CH*KO» 156-2 

..     24-56     .. 
..     56-71 
.     18-73     . 

Hydrated  crvaiah. 

KO "...     47-2     .. 

CSH^C  109-0     .. 

4  HO 36-0     .. 

Dopping. 
24-46 

18-00 

C«H»KO«  +  4Aq 92-2     ...  10000 

Pehling  aiulysed  crysUls  irluch  did  not  lose  anything  at  100*^  after  beiog  dried  in 
the  air.     Hence  Ukiasalt  forma  anhydrous  a«  veil  as  hydrated  crystalti. 

c.  Hyperacid  Salt. — When  1  pt.  of  the  acid  dissolved  in  water  is 
neutralized  while  hot  with  carbonate  of  potash,  and  3  pts.  more  of  acid 
added,  the  liquid  yields  on  cooling,  sometimes  an  anhydrous  salt  a, 
sometimes  a  hydrated  salt /?>  which  gives  off  9'65  p.  c.  water  at  100°. 
(Fehling.) 

Fehling. 

a.  a. 

CryttaU  dried  at  100". 


KO  47-2     ....     17-22 

16  C 960     ....     35-01 

17-48 

36-18 

3-99 

42-35 

....     17-44 

....     36-35 

11  H 11-0     ....       4-01 

....       3-97 

15  O 120-0     .. .     43*76 

....     42-24 

C»H»KO",0'H«0» ....  274-2    ....  10000 

Cryatale  j3,  air.rfn>rf. 

KO 47-2     .... 

C»H»07 109-0     .... 

C»H«0« 118-0     .... 

3  HO    270 

......  10000 

15-67     

3619 
39-18 

8-96     

....  100-00 

Fehling. 
,     16-24 

9-65 

CH^KO'.C'^iPOS  +  SAq 301-2     ....  100-00 

[Fehling  reckons  1  At.  less  of  water  in  the  dry  salt,  becaaae  be  obtttincd  more 
carbon;  this  may  however  hare  arisen,  partly  from  his  assamption  of  CoG-12,  ))artly 
from  his  supposition  that  in  the  combustion  with  oxide  of  copper,  the  residual  potash 
retained  |  of  the  carbonic  acid»  which  was  perhaps  too  large  on  aUowanco,] 

Succinate  of  Soda.  —  a.  NeiUral.  —  The  acid  neutralized  with  aqueous 
carbonate  of  soda,  yields  on  evaporation,  transparent,  colourless,  neutral, 
rbomboidal  prisms,  which  are  permanent  in  the  air.  (Dopping.)  Oblique 
rhomboidal  prisms.  (Fehling.)  Bitter.  They  ofHorcsce  slightly  in  the 
air.  (Lccanu  &  Serbat,  FeLIing.)  They  give  off  all  their  water  =  40*00 
per  cent.  (40-4  p.  c.  according  to  Fehling)  at  100°,  after  which  they  do 
not  lose  any  more  below  230°  to  240°.  (Dopping.)  The  dry  salt  yields 
by  dry  distillation,  carbonic  acid  and  carburetted  hydrogen  gases,  walef 
containing  acetic  acid,  a  brownii^h  yellow  oil,  and  carbonate  of  soda  mixed 
with  a  small  quantity  of  charcoal.  (Morveau.)     The  salt  dU^oUc^  x^w^^-^ 


118       butylene:  oxygen-nucleus  cndH)*. 

in  water,  especially  in  hot  water  (Lecanu  &  Serbat),  and  in  hydnUed 
alcohol.  (Dopping.) 

Dried  ai  100".  Fehling. 

2  NaO 62-4  .  .  38-42  S7*85 

8C  48-0  ....  29-55  29-89 

4  H 4*0  ...  2-47  2-68 

6  0 480  ...  29-56  29*58 

CH<Na=0' 162-4     ....  100-00     lOO'OO 

(frystailized.  DSppIiif.  Fehling. 

2  NaO    62-4  ....  23-08  22*92     21-78 

CH^O*  1000  ...  36-98 

12  HO 1080  ...  39*94  4000     40-40 

C«H*Na20*+l2Aq.    ...  270-4        .10000 

h.  Acid  Salt.  —  Obtained  by  adding  to  1  pt.  of  the  acid  nentraliied 
with  carbonnto  of  soda,  another  1  pt.  of  the  acid,  and  evaporatiDg  the 
liquid  at  a  gentle  heat  to  the  crystallizing  point.  (Dopping.) 

a.  In  a  few  ca.«es  the  solution  yields  indistinct  crystals  which  do  not 
effloresce;  they  give  oft*  21*'14  p.  c.  water  at  100**,  but  when  recrystalliied 
from  water,  yield  the  crystals  f).  (Fehling.) 

p.  In  most  cases,  transparent  prisms  are  obtained  belonging  to  the 
doubly  oblique  prismatic  system,  Fif^.  128;  indistinctly  clearable  parallel 
to  tho  truncal  ion -face  of  the  edge  between  u  and  v;  y  :  tt  =  128  j  y  :  d 
=  1(59''  55';  y  :  V  =  140'^  50';  y  :  the  truncation  face  between  u  and  v  = 
0f>°30';  K  :t;=  117°C';  w:  r=  133' 20';  «  :  the  face  between  u  and  v  = 
115**  8';  V  :  tho  face  between  u  and  v  =  \m°  07'  (Brooke,  Ann.  JPkU.  22, 
286.)  [Brooke  doea  not  state  whether  he  examined  the  neutral  or  the  acid  salt;  bol 
the  rraemblnncc  of  the  form  with  that  of  the  acid  ammonia- aalt  renden  th«  lattrr  tba 
more  probable.  Moreover,  Dopping  Ukewi.sr  describes  the  crystals  as  tiz-aidrd  pritaat 
belonging  to  the  obliqno  prismatic  ijfttm,  and  Fehling  describes  them   aa  Ifli^  tablet 

formed  from  shortened  obtiqiit;  rhombic  prismH] Tho  crystals  redden   litmus, 

effloresce  slowly  in  the  air  (Doppinrr),  under  which  circumstaoces  tfaer 
soon  lose  4'5  per  cent.  (Fehling.)  Tliey  give  off  all  their  water  at  100  . 
(Doppinjr,  Fehling.) 

The  dry  salt  remains  unaltered  at  200°,  and  decomposes  at  a  stronger 
heat,  like  tlic  acid  potash-salt.  (Hopping.)  With  chloride  of  benzoyl  it 
yields  anhydrous  succinic  and  benzoic  acids,  together  with  watnr  and 
chloride  of  sodium.  (Gerhardt  &  Chiozza.) 

C*H*NaO'  +  C'*H*02a  =  CiVQ^  +  C»n*0>  +  HO  +  NaCI. 

The  salt  dissolves  readily  in  water  and  in  hydrated  alcohol.  (D&pping.) 


Dried  at  \Q(i\ 

NaO 

HC 

r»H     

7  O        

.     31*2     . 
.     4H0 
.       .VO     . 
..     rifiO 

.     22'>5 
.     34  24     . 

3-50 
.     39*9ri     .... 

Fehliog. 

.     21B3 

.     34*21 

3*71 

.     40-25 

CH-NaO"           

CryiinU  a. 
NaO         

11U*2 

31-2 

109*0 

3C0 

10000     . 

.   ir*7i    . 

....     6I-8C 
..     20-43     . 

.  100  00 

Frhlinr. 
...     17-76 

cni*o' 

1  no 

21-44 

f-H*Naf»-  +  4A<i. 

176-2 

.   10000 
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Fehl.  Dopping. 

NaO  31*2     ....     16-4  ....     1.V89 

C»H«Cy  109-  0 

6  HO 27-81     ....     27-G  ...     28-06 

CPH*NaO»+6Aq 194-  2     ....  100-0 

It  doe»  not  appear  possible  to  prepare  either  a  tuecinaie  o/toda  and  ammonia,  or  a 
auecmate  tiftoda  andpotoih.  (FehUng,  Dopping.) 

Succinate  of  Baryta.  —  Neutral.  —  Succinate  of  soda,  but  not  tbe  free 
acid,  precipitates  bydrocblorate  or  nitrate  of  baryta  when  not  too  dilute. 
(John.)  From  a  concentrated  solution,  a  white  heavy  powder  is  imme- 
diately precipitated  which  does  not  redden  litmus;  a  dilute  solution 
deposits  ciystalline  grains  after  a  while,  or  more  quickly  when  heated. 
(Dopping,  Fehljng.)  Baryta-water  precipitates  the  same  salt  from  a  not 
too  dilute  solution  of  acid  succinate  of  potash  or  soda,  and  without 
fonninj^  a  double  salt.  (D&pping.)  —  The  air-dried  salt  merely  gives  off  a 
little  hygroscopic  water  at  200°.  (Dopping,  Febling.)  —  It  dissolvcH  but 
very  sparingly  in  water  or  in  succinic  acid,  with  which  it  does  not  form 
an  acid  salt;  it  dissolves  more  readily  in  acetic  acid,  still  more  readily  in 
dilate  hydrochloric  or  nitric  acid,  but  is  insoluble  in  ammonia  and  in 
alcohol.  (Dopping.) 

Dried  at  200°.  Dopping.  Fehling. 

2  BaO    153-2  ro-50  .     tiO-19     69"(i6 

CH^O*  1000     ...     39-50 

C8H<Ba*0« 253-2     ..-  10000 

Xo  acid  baryta-salt  can  be  formed :  the  clear  aqtteous  mixture  of  succinic  acid  and 
•eetate  of  baryta,  when  eraporated  to  dryness  and  treated  with  alcohol  to  extract  tbe 
free  mccimc  acid,  leavoi  the  neutral  salt.  The  clear  mixture  of  acid  succinate  of  soda 
and  diloride  of  barium,  when  heated  and  evaporated,  deposits  the  neutral  salt  in  the 
form  of  a  crystalline  powder.  (Diipping.) 

Succinate  of  Strontia,  —  Obtained  by  precipitating  a  not  too  dilute 
aqueous  solution  of  a  strontia-salt  with  neutral  succinate  of  soda. 
(Bncholz,  John,  Dopping.)  White  powder,  or,  when  obtained  by  evapo- 
rating the  aqueous  solution,  crystalline  grains.  (Lecanu  k  Serbat.)  It  is 
anhydrous  after  drying  in  the  air,  and  docs  not  lose  anything  at  200"^. 
(Dopping.)  It  is  insoluble  in  alcohol,  sparingly  soluble  in  water,  but 
dissolves  more  readily  in  acetic  acid.  (Dopping.)  The  solution  of  this 
salt  in  aqueous  succinic  acid  yields  crystals  (of  the  neutral  saltj  according 
to  Dopping)  by  evaporation.  (John.) 

Dried  at  200*.  Dipping, 

2  SrO  104     ....     50-98     50*21 

(?H^O« 100     ....     4902 

CH^Sr^O*    204  100*00 

Succinate  of  Lime.  — a.  Neutral.  —  A  mixture  of  chloride  of  calcium 
not  too  concentrated  and  neutral  succinate  of  soda  deposits,  after  long 
standing,  needles  of  succinate  of  lime.  (Dopping.)  Even  when  the  solu- 
tion is  tolerably  concentrated,  the  precipitate  does  not  appear  for  some 
time;  on  the  application  of  heat,  it  forms  more  quickly,  but  then  contains 
less  water.  (Fehling.)     The  dry  salt,  or  a  mixture  of  2  At.  lime  with 


1  At  auccinio  tcid,  yields  by  dry  distillation  a  strongly  empyreumatic, 
I  which  by  repeated  rectification  at  120  , 1 


dark  brown  oil,  from  which  by  repeated  rectification  at  120  ,  Succino7ie 


120  ULTYIJiXE:  OXYGEN-NUCLEUS  C»a«0\  ^H 

18  obtn'med  (aiuounllng  to  02  per  cent,  of  the  linic-^alt).  Succinoo^H 
thin  colourlcsa  liquid,  having  ouly  a  faint  cnipyroaniatic  odour.  It  MS 
taint*  79'J?e  C,  8y0  H,  ami  n-24  0.  (D'Arcet.)  From  thcj*o  numW* 
D'Arcft  deduces  fur  succiuoae  the  formula  C^H'H)',  and  explaiua  ill 
forinatiou  by  the  equation: 

iCH\H>'  =  C^WKfi  +  nCO»  +  8110; 

uoverthclcfls,  he  himself  admits  that  euccinono  may  be  only  a  inixtui*e. 

a.  CrydiiJs  H'\fh  2  At.  Wofjer. — When  aqueous  snccinate  of  soda  U 
mixed  with  chloride  of  calcium  ut  a  boiling  hoat^  or  when  the  coM  mix*] 
ture  i»  heated  tu  the  boiling  p<iiut,  delicate  needles  quk'kly  eepamt^ 
which,  after  dicing  in  the  air,  ;:^ive  off  only  2'.'i  p.  e.  of  water  at  100^ 
and  do  not  lose  all  their  water,  amotinling  to  1 1-2  per  cent,  till  they  ar»" 
heated  to  200^  The  mollier-liquor  vieldii  by  evaporation  a  further 
quantity  of  tlie  needles  a;  but  when  these  arc  left  in  the  liquid  for  24 
hours,  I'hey  change  to  the  needles  /9.  (Fehling.) 

p,  Vrijiffnh  ufilh  «  At.  WoUr. — A  mixture  of  succinate  of  soda  am] 
chloride  of  calcium  left  in  the  cold  or  gently  heated,  deposits,  after  sevrrml 
hnnrtf, — the  more  quickly  as  tho  Bolution  is  more  concentrated,-— nccdlei 
which  i^raduallv  increase  in  eize  and  hardness.  After  drying  in  tbo  air, 
they  give  off  22  35  p.  c.  (5  At.)  water  at  100",  and  at  200",  the  entir* 
qiuintityj  amounting  to  2fi"4  p.  c.  (6  At.)  (Fchliug.)  The  air-dri*d 
needles  give  off  the  greater  part  of  their  water  at  100°,  and  the  wholi 
between  120^  and  130",  to  that  at  200'^,  nothing  more  U  evolved. 
(Di>pping.) 

The  bait  dissolves  sparingly  in  water  and  in  acetic  acid,  better  in 
feiiccinic  acid,  very  easily  in  nitric  or  hydrochloric  acid,  bat  is  tnaoluhfe  ifli 
Alcohol. 
I  Ih  ied  at  200\  Frhliny. 

I  2  CaO  W      ...     35-90     .^fi  03 

^H  CH^O"  100     ....     CriO      63-97 

^H  C*U*C«^C>*     15«     ...  100-UO     „.  100*00 

^H  Mr-dritd  Cryaialt  a. 

^H     2  (:«u in         ^2' 1 8  ...  :t3*32 

^H        C"HH)*  ,».      .  100  ....  &7'4H 

^M  2  HO 10      10  34      n-30 

^B       Cn^CiHy'l-SAq.        171  ..  100*00 

^^      2  CaO  56     2GC7     2C-7A     ...  24*78 

^H  C«1I«0* 100     ....     47-62 

^m  G  HO .     64     ...     23-?1     ....     2C-I2    ....    26*40 

\  C»H*Ctt*0»  +  6Aq.aiO     ....  100*00 

6.  Aeiii  Sfih.  —  I.  The  solution  of  tho  salt  n  in  exoew  of 

nrld,  whou  eviipimitt'd  to  tho  cryfetflUixIng  point,  yielda  on  coulli 
iran-ipurrnt  prisms  with  four-si'led  summit*;  they  are  pernmn 
air  nn<I    rcildrn    litmu**.    (Dipping.) — 2.     When    the   a* 
allowed    to  act  on  linclv  ponniu*d  marble,  there  ta  formed. 
»»iuall  portion  of  the  unilis'solrrd  «iU  »»,  a  solution  of  Iho  trah  i,  uLich 
rnriitallizes  iu   long  nerdlcf^  on  eooliiiir.     The  fntnrated  noluliun  o(^t^< 
mU  *i  in  raodonitt'ly  hcntcd  dihilc  nitric  acid  likewise  yield*  rry»t 
the  rume  talt,  tlioiigh  not  :o  (inc.  —  The  cryctaU  give  off  all  ib«ir' 
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at  lOO"",  ftod  nothing  further  till  they  are  heated  to  200^    (Fehling. 
Their  powder  gives  off  vapours  of  succinic  acid  at  150°:   hot  alcohol 
extracts  from  it  the  half  of  its  acid,  leaving  the  salt  a.     The  salt  b  is 
somewhat  less  soluble  in  water.  (Dopping.) 

Dried  at  100",                    Fehlir.-.  Fehling. 

Ca 28     ....     20-44     ....     2088            CaO   . .  28  ....  18-07  ....     18-07 

C'HH)'. 109    . .      79'30                              CnPO'  109  ....  7032 

2  HO  ....  18  ....  11-61  ...     ll-:)0 

C*H*CaO»      137     ....  100*00  +2Aq 155     ....  lOOOO 

Succinate  of  Magnesia. — a.  Basic.  —  Precipitated  by  ammonia  from 
the  aqueous  solution  of  the  salt  b,  in  the  form  of  a  white  powder,  which, 
after  drying  in  the  air,  gives  off  but  a  small  quantity  of  water  at  100°, 
but  the  whole  at  200°,  and  then  remains  unaltered  at  230^  (Dopping.) 

Dried  at  200°.  Dbppiog. 

6  MgO   120     ....     54-55     54*76 

C«H<0«  100     ....     45-45 

4MgO,CBH*MgSO»    220     ....  lOOOO 

Dried  at  100°.  Duppiag. 

6  MgO  120  ....  48-58  49-24 

C«H^O«  100  .  .  40-49 

3  HO 27  ....  10-93  10-71 

4MgO,C''H^Mg*08  +  3Aq.      247      ...  lOO'OO 

h.  NetUral — The  hot  aqueous  acid  readily  dissolves  carbonate  of 
magnesia,  and  when  evaporated  after  saturation  and  set  aside  in  the  cold, 
slowly  deposits  neutral  prisms  which  are  permanent  in  the  air.  These 
cr3rstals  give  off  nearly  all  their  water  at  100°,  and  the  rest  at  130°. 
They  dissolve  readily  in  water,  but  are  insoluble  in  alcohol.  TDopping.)  — 
The  czystala,  which  appear  to  be  rhombohedral,  become  tnroid  in  the  air 
without  perceptible  loss,  give  off  401  p.  c.  of  water  at  100°,  419  at  150°, 
and  the  whole,  amouuting  to  42*9  percent,  at  200°;  after  that  tbey 
suffer  no  further  loss  at  250^  (Fehling.)  The  salt  was  kept  at  each  of 
these  temperatures  for  six  hours,  till  it  sustained  no  further  loss  at  that 
temperature. 

Moreover,  Fehling  distinguishes  two  salts  containing  less  water,  which 
crjTStallize  from  solutions  more  completely  evaporated.  One  of  these 
saltb,  c,  forms  clear  crystalline  crusts  which  are  permanent  in  the  air, 
give  off  30-5G  p.  c.  (8  At.)  water  at  100°,  and  72  p.  c.  (2  At.)  more  at 
200".  —  The  other  salt  )3,  forms  in  the  syrupy  solution  in  nodules,  which 
increase  till  the  solution  solidifies;  are  very  hard;  change  to  the  salt  a 
when  exposed  to  the  air  for  some  years;  dissolve  in  water  more  slowly 
than  a;  give  off  10-15  p.  c.  water  at  100°;  and  suffer  no  further  loss 
at  250°. 

Dried  at  200°.  Dopping.  Fehling. 

2  MgO 40     ....     28-57     29*14     28-99 

CH^O* 100     .  .     71-43 

C«H*Mg»0'' 140     ...  100-00 

Ordinary  CrystaU.  Dipping.  Fehling. 

2  MgO 40     ....     16-13  10-35     16-19 

C?H<0» 100     ....     40-32 

12  HO 108     ...     43-55  42-83     43*10 

^CH«Mg20»+12Aq.  248     .  .   10000 
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Sureinaie  of  JUngne^ia  and  Foiadi.  —  1  pt.  of  Ibe   aqiipoM  %ciA 
satorftted  with  carbonate  of  ningnesia;  1  pt.  moro  of  the  ncid  ndded; 
ibe  solution   neutralized  witli  uarlxinatc  of  pota&U   ami  evaporated,  fil 
hy  b^nt,  afterwards  in  tln^  nir  at  ordintiry  temperaturoa.  -    Donblo  si] 
fiidej  p3'mniids,  neutral  and  permanent  in  the  air.      The  air-drie<l  crvsl 
give  oil"  20-75*  p.  r.  water  at  100',  and  leave  a  residue  wliich  deliqueioa 
in   the   air.     They  diseolve   readily   io   water,   but  with   difficulty  ii 
bydrated  alc(dKil.   (Dipping*.)  —  Sometimes,  instead  of  thiA  salt,  then  " 
obtjiinvd  an  indistinctly  crystallized  satiuo  mass  contaiaiug  a  much 
quantity  of  magnesia.  (Doppiug.) 


Oyi/ff/t. 

Diipping. 

KO 

472 

.     22'24 

Mk(1 

...     200 

.       942 

9-72 

C*ll*(r 

.. .  louo    . 

...    47-n 

SHO  

.    4a«    . 

.     2l-2i     . 

-      80?9 

C»H^KMg(y  +  5Aq    .. 

..  212-2     ., 

...  10000 

Stiednaie  of  Cerium.  —  Ccrous  salts  form  a  white,  curdv  precipititv 
with  alkaliiic  succinates.  Succinate  of  ammonia,  however,  does  not  form 
any  precipitate  with  ceroue  acetate.  The  precipitate  dissoWee  Trry 
^parin^dy  in  wator,  even  on  addition  of  succinic  acid,  but  readily  ia  Um 
stronger  acids.  (Berzelius.) 

Succinate  of  Yilria. — Alkaline  snccinatos  added  to  conreDtnt^l 
Bolntiona  of  yttria-s;ilts,  throw  down  succinate  of  yttria  in  nodular  crT» 
lalfi.  (Klaproth.)  From  concentrated  yttria-salt-s,  succinate  of  »(mU 
throws  down  a  crystalline  powder  in  the  eonrfc  of  a  fow  minute*;  from 
more  dilute  eolutione,  it  throwR  down  crystalline  jrranule?<,  of ter  a  long*? 
time  only.  The  salt  contains  0  At.  water,  twu  of  which  aro  ^veo  off  si 
100".  It  dccompofifs  slowly  at  a  red  heat.  Dissolves  sparingly  hi  roM. 
more  readily  in  warm  water.  (Berlin.) 

Succiitftte  of  Glucina.  —  Alkaline  succinates  precipitate  gluclua-falti 
(Eckeberg.)     The   precipitate   dissolves  with   difficulty  in   water. 
leoUuB.) 

Suecinatr  of  J/mwu'h/t.  —  According  in  Gehlin  &  Bncholr. 
of  noda  pre<-ipilatcs  hytlrorhlorate  of  alumina  ^not  however  a« 
BouKdorff.  fr<)m  very  dilute  Bolutionn):  Wcnzel  obtained   bv  d 
bination  an   insoluble  salt,  together  with  a  soluble  salt  whic*h  r;  . 
in  prisms. 

Succinate  of  TUoriua.  —  Succinate   of  unmonia    a<lded    to    n 
tborina-«a)tM  thrown  down  white  tlukes;  brdrata  of  thorina  io 
with  the  aqueons  acid,  in  converted  into  tne  same  salt,  only  a  traep  «f 
which  10  dift«olvod  by  excess  of  succinio  acid.  (Derxeliuii.) 

Succimitt  of  Zirconin, 


Sacciuate  of  ammonia  prooipit&toe 


Sneeinnle  of  }fol^bilou4  Oritle.  —  Like  tho  acetate.  (BentoUaa.) 

Succinate  of  Afoij/bflie  Oxide.  —  Like  tho  acetate.  (Bcrselioa.) 

SuccinrtU  of  MoJybdic  Acid,  —  The  colourless  aolotion  obfaraoil  bf 
di;re«ting  together  tho  two  aqoeous  acids,  yields  by  evaporatiom  yeUo* 


MOflBI»       ^ 
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ijitalfl^  from  which  alcohol  separates  a  yellow  powder,  (lissolring  out 
mj  the  saecinic  moid.  (Berzelius,  Poff^;.  6,  384.) 

Aqueoos  succinic  acid  dissolres  an  extremely  rnnall  qaantity  of  Hydrated  Vanaiiic 
JrUff  fonBiDg  a  pale  bloe  liquid,  which,  when  left  to  eraporate,  leaves  a  white  powder 
■bad  wiA  cryataU  of  the  sdd.  Neutral  alkaline  saccinatea  do  not  precipitate  ranadooa 
■IM.  (Benelint.) 

Chramous  SuceiimU.  —  Succinate  of  soda  fonns  with  protochloride  of 
Arominm  a  searlet  precipitate,  which  when  dried  in  vacuo  becomes 
tfbter  and  in  some  places  bluish  green;  the  same  change  of  colour  takes 
moo  immediatalyoii  exposure  to  the  air.  (Mobcrg,  J.  pr.  Chcm.  44, 330.) 

Red  potcder  dried  in  vacuo,      •  Kloberf;. 

2CrO    72     ...  37'89  3706 

8C 48     ..  25-2fi  25-37 

6  H    6     .  ..  3-16  3-25 

8  0 04     ....  33C9  31-32 

C»H*Cr*0»  +  2Aq 190      ...  100-00     lOO'OO 

CAromic  5'iictfi/iaftf /  — Neutral  succinate  of  soda  forms  with  sesqui- 
cUoride  of  chromium,  a  pale  green  pulverulent  precipitate,  insoluble  in 
witer,  but  soluble  in  acetic  acid.  (Hayes.)  —  The  'blue  precipitate 
obtained  with  sesquichloride  of  chromium  dissolves  in  succinate  of  soda, 
ind  is  precipitated  from  the  solution  by  alcohol,  (Berlin.)  —  Accordin«; 
to  Fehling,  green  sesquichloride  of  chromium  is  not  precipitated  by  suc- 
dntte  of  SGHda.  —  When  chromic  acetate  is  prccipitatetl  with  succinic 
lod,  and  the  precipitate  exhausted  witli  water,  the  filtrate  yields  on 
eimporati^n  green-coloured  crystals  of  succinic  acid,  but  no  definite  salt. 
(DSfkping.)  —  The  green  solution  of  hydratcd  chromic  oxide  in  warm 
uaeoas  succinic  acid  yields  by  evaporation,  firt^t  crystals  of  green- 
euonred  succinic  acid,  and  then  dark  violet  octcihedron.s  [?].  (Moser.)  — 
The  blue  solution  of  the  blue  hydrate  in  the  acid  loaves  on  evaporation 
»  amorphous  mass,  which  is  blue  by  reflected,  red  by  truusmitted  light, 
ud  from  which  water  extracts  nothing  but  the  excess  of  acid. 
(Berielius.) 

Vranic  Succinate.  —  Obtained  by  precipitating  a  nranic  «ilt  with  an 
alkaline  succinate;  pale  yellow,  sparingly  soluble  in  water.  (Richter.) 

ManyanouB  Succinate.  —  The  pale  red  solution  of  manganous  car- 
bonate in  the  aqueous  acid  yields  rc<Idii-h,  transparent,  highly  luHtrous^ 
rbombic  prisms,  double  four-sided  jiyramids,  and  four-sided  tables,  which 
az«  permanent  in  the  air,  and  have  a  slightly  acid  saline  taste.  When 
beated,  they  become  white  and  like  porcelain;  by  dry  distillation,  they 
giTe  off,  6rst  water,  and  then  a  brown  oil,  together  with  carbonic  acid 
and  carburetted  hydrogen  gases.  They  diesolvc  in  10  pts.  of  water  at 
19\  but  are  insoluble  in  alcohol.  (John,  X,  O'ehl.  4,  43J».)  — The  prisms 
belong  to  the  doubly  oblique  prismatic  (triclinometric)  system;  they  aro 
of  an  amethyst  colour,  neutnil,  permanent  in  the  air,  give  off  all  their 
water  at  100^  and  only  a  trace  at  200^  (Dopping.) 

Air-dried  crt/itah.  Dopping.  John. 

2M»0 72   .  29-31  29-37  3027 

C«H*0« 100  .  .  40-98 

ft  HO  72     .■■■     2951  28-71 

<rH*Mn*0*  +  8Aq.     214     ..10000 
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Suednie  nc'ul  dusolres  but  a  very  small  quantity  of  recmtlx  predpiUteil  An 
oxide  (yfKmv\,  DSpping];  the  add  potub  or  •oda-solC  Ukewias  di^olvca  onlf  a 
that  oxide.  (Fehtiiig.) 

Succhmta  of  Bwnuth.  —  By  digeetiug  succinic   acid  wUU   bydistcd 
oxide  of  bismutli,  a  soluble  salt  ia  obtained,  oontaiutDg  but  a  very 
fjuantity  of  bismutb,  and  crystallizing  in  yellow  iaminit',  together  witbi 
iu&oluble  ^It.  (VVenzol.) 

Succinate  of  Zinc.  —  XVben  recently  procipitatod  carbonate  of  itw 
midcd  very  elowly  and  by  email  portions  to  a  boiling  arjueoua  solutir»ii  of  I 
acid,  which  niu8t  remain  in  oxcess^  the  salt  ecparates  as  a  white  cryi 
lino  powder.  Tho  air-dried  salt  gives  off  a  litllo  hygroBcopic  water 
100",  and  nothing  luoro  at  200^  It  dissolves  %*ery  «lowly  in  water  anrf 
!iuccinic  acid,  readily  in  mineral  acida,  acetic  acid,  aminouia  and  pvtuii. 
but  is  insoluble  in  alcohul.  (Dopning.)  —  Snocinate  of  soda  docs  not 
precipilnte  cblorido  of  zioc.  (Bucholz.) 

Drigd  at  200*.  Dtipping. 

2ZnO 80-4     ....     44'57     -ta-lH 

C»H^O«      1000      . .     55-43 

0»H«Zn»0» 180M        .  10000 

Succinate   of  i%tdmi\im.  —  Tho   metal   di^olvcs    very    ^' 
aqueous  succinic  aciJ,  the  carbonate  very  readily.  —  The  sol; 
by  ovapomlion,  transparent  prisms  united  in  bphorical  groups,  which 
solve  rcatlily  in  water,  and  when  treated  with  alcohol,  are  resolved 
an  acid  f>alt,  which  dissolves  in  the  alcohol,  nnd  a  more  neutral  talt 
soluble  in  water.  (John.) 

Stannow  Snccin<rte.  —  According  to  Buchols,  suocioato  of  «oda  ft 
a  precipitate  with  stannous  hydrochloratc.     Wenzcl,  by  digoatiiig  30 
of  succinic  arid  with    10   pts.  of  hydrated  Btannona  oxido,    obtaiae.  ^ 
liquid  containing  a  very  small  (quantity  of  tiu  and   11   pta.  of  feMdw 
(neutral  t>ult  ?). 

Stannic  SuceinaU.'^  By  double  decomposition.  — MThito,  insuloblo. 

Sttceinat^  of  Lwd.—a,  PofyffOsic,  —  n.  Remains  when  the  salt  f 
digested  with  ammuuia,  in  the  form  of  a  white  anhydrous  powder,  vvff 
sparingly  soluble  in  water.  (Bcrzclius.)  It  gives  off  out  very  Ultla  watrr 
Al  100  ,  an<1  nothing  more  at  200**.  Hot  acetic  acid  converts  it  into  tlif 
salt  e.  It  dissolves  readily  iu  dilute  nitric  acid  and  in  potasb-loyi  bnti 
insoluble  in  alcohol.  (Popping.)  —  /j.  A  £iiniilar  salt  itj  obtained  by  mixll 
snbncotato  of  lead  with  a  small  i|tiantity  of  amnionin,  aud  precipil 
with  snccinatr  of  nmrnooia.   (Febting.) 

Ihifit  at  200**.  BcrzcUut.         Dupptu^ ,       KUiiv. 

a.  a.  fi. 

6FbO  ...673    M..    87*06    8603    ....     8ti*8«  S)  J7 

ac  «- 48  ...     6-«  ..«  ...   §-m 

4  H   4    ...       0-42    _     0-M 

tto 4«         6-21  ^   :-it 

4  PbO,L-H'Pb 0«     722  10000  I0»^ 

Fchllns  drducri  from  hi*  ituiItu  of  the  salt  /f,  tha  fortsttU  iPbO,C*H*0»i 

bapt  tt  contaiucd  ■  liitlo  cf  the  tall  A, 
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6.  Basic,  —  Precipitated  on  mixiTig  8abacotate  of  leaJ,  with  neutral 
or  acid  succinate  of  ammonia,  potash,  or  soda.  The  precipitate  obtained 
with  the  acid  soda-salt  from  hot  solntions,  coagulates  to  a  plastic  mass,  which 
hardens  as  it  cools,  and  when  exposed  to  the  air  for  several  days,  becomes 
brittle,  and  may  be  mbbed  to  a  powder  which  no  longer  bakes  together 
at  100°.  The  salt  dried  at  130"  gives  off  113  p.  c,  more  at  230\  but 
turns  brown  at  the  commencement.  The  salt  is  converted  by  ammonia 
into  the  salt  a,  and  by  boiling  acetic  acid  into  c.  It  is  insoluble  in  water 
and  alcohol,  but  solnble  In  potash.  (Dopping.)  —  Even  when  1  pt.  of 
niGcinic  acid  is  dissolved,  together  with  an  eqnal  quantity  of  oxalic^ 
tartaric,  malic,  or  nitric  acid,  in  1000  pts.  of  water,  it  still  forms  in  hot 
solutions,  this  characteristic  tenacious  precipitate.  (Kohnke,  jV.  £r. 
Arch.  39,  153.) 

The  salt  may  be  obtained  in  the  ciretalline  form  by  the  following  pro- 
cesses; a.  A  boiling  neutral  solution  of  succinate  of  ammonia  is  added,  by 
small  portions,  to  a  boiling  and  tolerably  strong  solution  of  sub-acetate 
of  lead,  till  the  white  precipitate  just  ceases  to  redissolvo,  after  which 
the  clear  liquid  is  left  to  cool  in  a  closed  vessel.  If  the  inner  sides  of  the 
vessel  be  then  scratched  with  a  glass  rod,  the  whole  of  the  salt  separates 
in  a  few  minutes,  in  the  form  of  a  white  powder;  if,on  the  contrary,  the 
liqnid  be  left  at  rest,  It  yields,  in  two  or  three  days,  rosette-sbapcd  crystals, 
having  the  same  composition;  and  tlio  decanted  mother-liquor  yields  an 
additional  quantity  of  the  pulverulent  salt  on  scratching  the  vessel  with 
the  glass  rod.  The  air-cfricd  salt,  either  crystallized  or  pntvernlent, 
gives  off  only  a  trace  at  230°,  at  which  point  it  begins  to  turn  yellow.  — 
p.  Sometimes,  instead  of  a,  crystals  are  obtained  having  the  composi- 
tion given  under  p;  these  crystals  give  off  1*99  p.  c.  of  water  at  100°, 
and  Nothing  more  at  a  higher  temperature.  —  7.  When  neutral  succinate 
of  potash  or  soda  is  boiled  with  moderately  strong  subacctate  of  lead, 
and  the  liqnid  decanted  from  the  plastic  mass  into  a  flask  which  can  be 
closed,  it  yields,  after  some  months,  a  few  largo  crystals,  which  after 
diyingfin  the  air,  give  off  3*35  per  cent,  of  water  at  1.50°,  and  nothing 
more  at  220".  (Fehling.) 

Dipping.  Fehling. 

J  •   1    *  11A0  Q  dried  ovir         y. 

dried  at  130  .       a,       „•!   ^  m  •  i      ■    j  ■  j 
otlo/vtirtoi.  atr.dnca. 

Z  PbO 336  ....  77'07  ....  76-97     .  .  78-33  ....  7678  ....  75-CO 

8C 48  ....  n-01  ....  ....  10-71  ....  10*79  ....  9*71 

4  H 6  ....  0-91  ....  ....  0-83  ....  119  ....  1-L'l 

6  0 48  ....  11-01  ....  ....  10-13  ....  11-24  ....  13-48 

PbO,C«H*Pb«(y      436    ....  10000    ....  ....  100*00    ...  10000     ...  100-00 

Fehling  regards  the  salt  a  as  3Pb0,O>HS0«;  the  salt  jS  as  SPbO^Cn^O'^;  and  the 
■alt  3PbO,C«HH)7. 

c.  Neutral,  —  Obtained  by  precipitating  neutral  or  basic  acetat-e  of 
lead  with  the  free  acid,  or  nitrate  of  chloride  of  lead  with  an  alkaline 
succinate.  (BeriEelius,  Dopping.)  —  White  crystalline  powder,  which 
separates  in  long  narrow  laminae  from  the  solution  in  hot  aqueous  suc- 
cinic acid;  anhydrous.  (Berzelius.)  The  air-dried  salt  loses  two  or  three 
per  cent,  of  hygroscopic  water  at  100°,  and  no  more  at  230°,  at  which 
temperature  it  begins  to  turn  brown,  (Dopping.)  When  more  strongly 
heated,  it  blackens,  and  bums  away  with  a  glimmering  light,  leaving  a 
mixture  of  lead  and  oxide  of  lead.  (Wiockler,  Bepert.  39,  G6.)  It 
is  converted    into  the  salt  cr  by  ammonia.  (BerzeliuB.)    It  \aW\.  \<^x^ 


:^--        .    It ::       ....  .  —   u« 

.  -  -  .  L\  :  :a         .  lU 

•  • --      .     .  -1 :*si 13-li 

-t.     :.   —.- -  -   -   *  L2\*:  r^<*-    luc -Jsa  iacmalm.  n^nra  'MlM, 


^  *i:i.:i»*   ?ii?^3ar'^  fom   w'z'j.  ferrous  miHt  i 


—  •     -~    -'■■  •■  —  «-    "^wa   :ii«  rwcentlj  precipi- 
--i  •    ■=:  -    -  .    -:  T    :  t  i— j  i :  :•*•  Trf  mmt.n  x  ::  b««ome!f  zelatiwM 

t:.    .i.-i   •  ..- -•  r.^-.  -.^  L.:  .   :r-  ;^  i:  i't}-.  ippoap*  blark-brovi 

;:.  -i.-     -.  :.: :    :  .:   .  :?   -•: -i*  7.  :.  :%rrr    ?t:.w.  t&^rvz'orv  ihoil 
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."^  ■"■''  •     :-  ■    -.  V   "     3.i'-ii*  .J  i^Ti',  a    inor*  basic   fait  b 
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I.-.-,  •.    .^  -    .;   ._    ^  z  -   -.i''.  n.-^  — ^'j»;a  &  ferric  salt  U  pit- 
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horn  the  air.  (DoppiDg.)  The  dry  salt  sfvelU  and  glows  wheu  ignited, 
leaving  38*5  p.  c.  of  dark  browu-red  oxide.  (Bucholz.)  —  It  ia  insoluble  in 
water.  (Bacbolz,)  and  dissolves  very  sparingly  but  without  alteration  in 
boiling  water.  (Dopping.) — According  to  Bacholz,  whose  statement  is  contradicted 
bf  Dipping,  it  is  resolved  by  boiling  with  water  into  a  more  acid  salt  which  dissolves, 
tad  a  residue  of  btsic  salt.~The  recently  precipitated  salt  dissolves  pretty 
freely  in  boiling  succinic  acid;  the  solation  when  evaporated,  deposits 
the  greater  part  of  the  salt  in  flakes  of  unaltered  composition,  and  finally 
yields  crystals  of  succinic  acid  coloured  with  a  small  Quantity  of  salt, 
from  which  it  maybe  separated  by  alcohol.  (Dopping.)  Wenzel  obtained 
a  similar  solation  by  boiling  ferric  hydrate  with  excess  of  succinic  acid; 
thb  solation  is  not  precipitated  by  alkalis,  {vid.  inf.  Winckler.)  —  Since. 
in  the  precipitation  of  a  ferric  salt  by  neutral  alkaline  succinates,  ^  of 
the  snccinic  acid  is  set  free,  this  free  acid  redissolvcs  a  portion  of  the 
precipitate  when  the  mixture  is  boiled,  forming  a  very  pale  red  solution; 
Dot  the  undissolved  portion,  when  dried  at  200°,  contains  43>  p.  c. 
ferric  oxide,  therefore  not  perceptibly  more  than  before.  (Dopping-)  — 
The  salt  6  dissolves  slowly  in  cold,  readily  in  hot  acetic  acid.  (Dopping.) 
It  dissolves  readily  in  dilute  mineral  acids.  (Bucholz,  N.  Gehl.  2,  51.5.) 
When  thin  salt  is  precipitated  by  excess  of  ammonia  or  soda,  it  rcdis- 
•olves  therein,  forming  a  liquid  which,  in  the  course  of  12  hours,  solidi- 
fies to  a  light  brown-red  jelly.  (Winckler, /?cpCJ*i.  39,  65.)— The  statement 
ef  Lecaou  &  Serbat,  that  this  salt  b  is  likewise  soluble  in  aqueous  acetate  or  nitrate 
of  soda,  is  unfounded.  (Berxelius,  Jahretber.  4,  192;  Gm.) 

I>Htd  at  200".  Dipping. 

ptfO*  80     ....     41-44     43-46  to  43'80 

C«H*0«   100     ....     55-56 

FeK)»,C»H*0«    .  180     ....  10000 

Withont  further  analyses,  it  is  impossible  to  construct  a  formula  for  this  salt 
aeoording  to  the  substitntion-theorj. 

Succinate  of  Cobalt.  —  Alkaline  succinates  form  only  with  conceu- 
ttsted  solutions  of  cobalt-salts,  a  peach-blossom  coloured,  somewhat 
soluble  precipitate.  (Berzelius,  Macaire-Princep,  J.  Pharm,  15,  529.) 

Succinate  of  Nickel.  —  Tlio  pale  green  solution  of  hydrated  oxide  of 
nickel  in  hot  succinic  acid,  yields,  when  evaporated  over  oil  of  vitriol  in 
a  vessel  containing  air,  small,  green,  crystalline  nodules,  which,  after 
being  pulverized,  may  be  purified  from  the  free  acid  by  alcohol.  The 
salt  does  not  re<lden  litmus,  gives  oif  nearly  all  its  water  at  100",  the 
whole  at  130**,  and  remains  undecotnposed  at  200".  It  dissolves  in  water, 
acetic  acid,  and  ammonia,  but  not  in  alcohol.  (Dopping.) 

Vi-itd  at  200".  Dopping. 

2  NiO 7o     42-86     42*28 

CH*©*   100     5714 

C"H<Ni»(y» 175     100-00 

Air-dried  ery«taU.  Dbpping. 

2  NiO  - 75     ....     30-36  ......     30-38 

C«H*0«  100     ....     40-49 

8  HO 72      ...     29-15  2908 

C«l*NPO«  +  8Aq 247      ...  ICO-CO 
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Citpric  SucctnaU.  —  Alkaline  'Eaccioates  ailUeil  to  cupric  jmlts  tin 
ilown  curtly  flukes  of  a  line  green  colour  (Macaire-Priuccp);  pale  Ml 
flakes.  (Winckler.) — By  digesting    10  pt?.   of  cupnc    carlioiiato 
30  pt^.  of  succinic  aciil  dissolved  in  water,  there  is  obtained  17  p«r  cei 
of  uudLsJiolved  pate  green  suit,  and  a  solution  of  (luccinic  acid  conlaiuii 
copper.    (Wcnxol)      Wben    recently    pre?ipitated   cuprio   cnrbonste 
Added  to  the  boiling  aqneoua  acid,  which  must  remain  in  excess,  the  «*lt 
obtained  in  the  fonu  of  a  £oft,  blui«h  green,  crystalline  powder,  whii 
after  drying  in  the  air»  give*  off  only  2  or  3  per  cent,  of  Ly^oi:co| 
water  at  lOO'^,  and  nothing  more  at  200".     It  dissolves  wJtb  diOiculiy 
water  and  fuccinic  acid,  forraiug  a  polo  green  solution,  more  easily 
acetic  acid,  but  is  injsolublo  in  alcohol  (Dipping),  and  likewise  in  ctM 
(Unverdorben.) 

Drkd  ai  200».  Dupping. 

2CaO    ^ .     BO     ....     44*44 44  11 

C"H*0»  _„ -  100     ....     05-56 


C^HHTa^O*... 


180 


10000 


Mtrre^trotii  Succtnaif.  —  Alkaline  succinates  form  a  uliitc  precipi- 
tate with  mcrcurous  nitrate.  (BiichoU,  Oeblen.)  The  precipitate  m  coo- 
Inminatcd  with  bogie  uiereuroiis  nitrate.  • —  It  is  ineoUtblo  in  water,  mw- 
cinlc  arid,  and  alcohol,  but  di&'iolves  ri^adily  in  nitric  acid.  (Doppitij;.^ 
With  an  excess  of  succinate  of  soda,  a  white  precipitate  ia  oblalDl^]. 
which  when  washed  on  the  filter,  begina  to  disdolve  and  pass  thrui^b 
milky,  as  soon  as  all  the  snccinatc  of  soda  ie  removed;  tnme  yellow  wlits 
iartlier  washed  with  water;  and  when  boiled  with  that  li<^uid,  bcconief 
black  from  reduction  of  mercury.  The  filtrate  contaiud  mercuric  m  well 
att  morcurons  oxido  in  Mlution.  (H.  Rose,  i'rt'yy.  53,  127;  comp.  Harf 
and  Burkhardt,  -V.  Br.  J/y/i.  5,  287,  and  II,  272.) 

Jj/r/'cifit'c  NiiraU.  —  Recently   precipitated   mercuric   oxide   is  mt- 
ttally  converted  by   long  boiling  with  tho  aqucons  acid   into  %  wldl9 
powder  which  contains  rather  more  than  2  At.  oxide  to   I  At.  acid;  tb« 
liquid  containH  a  Bniall  quantity  of  mercuric  oxide  in  eolation.  —  WUu 
nuTcnric  acetate  in  evaporated   to  drynetw  with  succinic  acid,  an-l  \\\* 
oxcew  of  acid  dissolved  out  by  alcohol,  there  remaine  a  eparir 
white  powder,  free  from  acetic  acid,  but  containing  mcrcni->- 
Neither  succinic  acid,  nor  tho  eoda-salt  precipitates  corrosive 
Iho  lai:f»r  mixture  yields  by  eva|>oration,  silky  needles,  appjc 
sistiug  f  f  a   compimnd   of   mercuric   chloride   with   succinate   of  •o'ls. 
(Dopping.)  —  Suceinate  of  soda  added  to  mercuric  acetate  throws 
%  fine  white  powder.  (Winckler.) 


Succinate  of  Silver.  —  Succinate  of  soda  precipitates  nitrate  bol 
sulphate  of  silver.  (Bucholx.)     Free  succinic  acid  docs  not  prccipi 
nitrate  of  silver.  (Hopping.)     The  precipitate  is  a  fine,  white,  amoi  ^ 
powitcr,  which  Mettle.**  down  rapidly  and  is  easily  wobhcd.     Wben'diirf 
in  the  nir,  it  diminishes  slightly  in  weight  at  lOO'^;  at  150"  it  acquire*  > 
«oniitautly  deepening  green-groy  colour,  without  diminiahiiig 
weiuht.  (Doppiug.)     In  dry  chloriDe  gas  it  U  instjintly  decern 
evoiutiun  of  hcnt.  (^I.icbig.)     In  a  stream  of  hydroiron  gM  at 
acquirt^N  a  lomon-ycllow  colour,  and  at  a  pomowhnt  higher  t^oD^ 
half  of  it  ■iihlimos,  while  yclluw  succinate  of  suboxidn  of  silver 
'M;hiniL    (WnUler,  Ann.   Vhorm,  00.  4.)— It  dissolves   vol 
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water  or  acetic  aeid,  readily  ia  dilate  nitric  acid  or  ammonia,  but  is 
insoluble  in  alcohol.  (Doppiug.) 

Dried  at  100**.  D'Arcet.  Dipping.       Fehling. 

2AgO   232     ....     69-88     69*65     69*91     ....     69*53 

C»H*0«  100     .  .     30*12 

C»H*Ag»0«    ....     332     ....  10000 

Dried  ai  100*.  Zwenger.  Bromeis.     Stbamer.     Raddiff,     Ronalds. 

2AgO  232  ....  69-88  ....     69*35  ....     69*27  ....     69*07    ...     69*35  ....     69*16 

8C 48  ....  14-46  ...     14-49  ...     15*73  ....     14*30  ....     14-34  ....     14*21 

4H 4  ....  1*20  ....       1-46  .  .       1-61  ....       1*50  ...       1-28  ...       1-23 

6  0 48  ....  14-46    ...     14*70  ....     13*39  ...     1513  ...     15*03  ....     15'40 

C«HUg>0»    332    ...  10000    ...  10000     ...  100  00  ....  10000  ....  10000  ....  10000 

D'Arcet,  Dipping  snd  Fehling  analysed  a  siher-salt,  tba  acid  of  which  was  obtained 
from  anber ;  Zwenger'i  acid  was  obtained  from  wormwood ;  Bromeis's  from  stearic  add, 
Sthamer'a  from  Japan  wax ;  RadclilTs  from  spermaceti;  and  Ronalds's  from  beeswax. 

Succinic  acid  dissolves  in  1-37  pt.  of  boiling  highly  rectified  alcohol, 
(Weniel.)  —  It  is  but  very  slightly  soluble  in  ether.  (D*Arcet.) 


Conjugated  Compound  of  Succinic  Add, 
Sulphosuccinic  Acid,    C*H*0»,2So». 

Fbhlinq.  (1841.)    Ann,  JPharm,  38,  285;  49,  203. 
BenutehuthwefeUaUre;  Benuteinunierschw^eltaftre. 

Formation  and  Preparation.  The  vapour  of  anhydrous  sulphuric 
acid  brought  in  contact  with  succinic  acid  contained  in  a  cooled  flask, 
forms,  witlt  considerable  evolution  of  heat,  a  brown,  transparent,  viscid, 
mass.  It  is  only  when  the  succinic  acid  is  contaminated  with  empyreomatic  oil,  that 
salpbnftraa  acid  is  CTolved  in  this  reaction  and  the  mass  becomes  nearly  black  and 
opaque,  —  The  mass  is  left  to  stand  for  a  few  hours  at  40°  to  50°,  or  for 
24  hours  at  15°,  so  that  the  action  may  be  complete;  then  taken  up 
with  water;  mixed  from  time  to  time  with  carbonate  of  baryta  or 
carbonate  of  lead,  till  a  Altered  sample  no  longer  precipitates  chloride  of 
barium;  the  liquid  filtered;  the  sulphosuccinate  of  lead  precipitated  by 
moetate  of  lead,  the  succinate  of  lead  then  remaining  in  solution;  —  the 
well  washed  precipitate  decomposed  by  sulphuretted  hydrogen,  and  the 
filtrate  evaporated  in  vacuo  over  oil  of  vitriol  to  a  syrup,  which  gradually 
yields  crystals. 

Properties.  Nodular  crystals  having  a  strongly  acid  taste.  They 
cannot  be  obtained  in  the  dry  state,  but  remain  gummy,  and  are  there- 
fore not  adapted  for  analysis:  they  contain  1362  p.  c.  sulphur. 

Decompoiitions.  The  crystals  when  heated  give  off  suffocating 
Taponrs  containing  succinic  acid,  and  leave  a  difficultly  combustible 
charcoal.  —  8.  The  aqueous  solution  suffers  partial  decomposition  when 
evaporated  in  the  water-bath,  a  brown  mass  remaining  and  a  trace  of 
sulphuric  acid  being  set  free, 

TOti.    X.  Ji 
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C<ynihin<Uum9.  Tho  crystals  absorb  moistore  from  ibe  air  uiU  dls- 
Bolve  readily  iu  water. 

Suiphosu<:cinaU8.  —  The  acid  saturates  bases  completely  and  expels 
acetic  ai;id.  [Fehliag,  in  accordance  with  bis  analysis  of  the  lead-salt, 
regards  tho  acid  as  quadriba^io  =C*'H^0',bH)*-|-4H0;  Berzelio*  (Jnh- 
resber.  22,  24ti,)  regards  it  as  tribaaic  =C''H'0*,2SO'  +  3HO,  a  view 
which  is  in  accordance  with  Gerliardfa  law  (vii.  222);  for,  2  +  2  —  1 
=  3.  According  to  this  view,  the  formula  of  the  free  acid  is  C*H*0*, 
2S0*;  and  of  tho  6H,  three  may  bo  replaced  by  metaU.]  See  also 
remarks  in  Eev.  Scient.  6,  285. 

Stdphomccinoie  of  Ammonia,  — Tho  acid  evaporated  to  a  syrnp,  and 
immersed  in  ammoniaoal  gas,  solidifies  in  a  few  seconds  from  formatiou 
of  needles,  and  is  converted  after  «ome  time  into  a  nearly  dry  solid  mass. 
When  dried  in  vacuo  over  oil  of  vitriol,  it  acquires  the  power  of  ftd* 
dening  litmus  slightly. 

UrM  at  m  gmtU  hmi.  Fehlini^. 

BC 48     ....  ir'98     18-19 

3N « 42     ...  15-73 

17  H     „ 17     ..  6-37     .  tt-31 

10  O 80     .  .  29-96 

2SO"  80      ...  29-90 

C''H>(NH*)»0«.2SO"  +  2Aq.     2G7     ....  lOOOO 

SidpJtontccinaff  r*/  Poinih .  —  a.    Trihatie.  —  The  aqueons  acid  1w»^ 
dercd  slightly  alkaliuo  by  carbonate   (tf  potash,  and  evaporated  to  a 
syrup  in  vacuo  over  oil  of  vitriol,  yields  in  a  few  days  only  a  few  vei 
deliquescent  crystals;  but  if  it  be  then  mixed  with  a  small  quantity 
acid,  it  solidities  almost  entirely  to  a  crystalline  iniigiua,  from  which  ' 
recrystallization  pure  crystals  u»ay  l>e  obtaine<i.     The  crystallizatioo 
greatly  ac^elorated  by  covering  tho  mother-liquor  with  a  layer  of  all 
The  crystals  left  in  vacuo  for  a  few  day^  give  off  5*4  p.  c.  (2  Al.)  watwf 
afterwards  at  100^  7Q  p.  c.  (3  At.)  more;  nothing  further  is  given  off 
At  150*',  but  nt  n  higher  temperature  the  eryelals  are  decomposed,  |( 
a  mixture  of  Hulphate  and  sulphite  of  potash.     The  salt  absorbs  m< 
from  the  air,  but  without  deliquescing,  dissolves  readily  in  watei 
a  slightly  acid  reaction,  but  scarcely  at  all  in  absolute  alcohol. 

Drint  in  vscmo.  PeliUof . 

3  KG .  ..     141-6  ....    42  83    .„ 41'S0 

8C   ^-..„M,«.»      480  U-52    U'99 

ft  H  „..««...        50  1-51     1'^ 

7  0  »»»^ «.      M-0  ....     l«-9< 

2  80»    -^ -,«..      W'O  «.    24-20 

C"H*K^O',2SO' ♦  2Aq.    330G     .      lOOOO 

b.  liiboMC.  —  Tho  solution  of  a  mixed  with  a  larger  quantity  of 
yields  crystals  whirh  have  an  arid   reaction,  and   scpamto  more  euill 
than  tlioKo  of  a.     They  give  ofl"  27**  p.  c.  (I  At.)  water  in  vnisuo,  1  Al 
more  when  gently  heated,  and   U  3  p.  c.  (4  At.)  in  all  at  100". 
nail  reniainit  dry  when  ex|>osod  to  tho  air,  but  dissolves  readily  in  wati 
and  in  almoat  all  proportions  id  boiling  water. 
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OytaU  dried  at  a  gtntU  heat, 
2  KO             94'4     ....     32"28 

FehUng. 
...     31-63 

8  C 48-0     ....     16-42 

6  H 6-0     ....       2-05 

8  0 64-0     ....     21-89 

2  80»       80-0     ....     27-36 

....     26-85 

CPH«K?0«,2SO»+2Aq.       292*4     ...  lOO'OO 

Air-dried  CryeiaU. 
2  KO 94-4    ....     30-41     .... 

Ffthling. 
....     29-93 

8C..! 48-0     ....     15*47     .... 

....     15-66 

8  H 8-0     ....       2-58     .... 

....       2-67 

10  0 80*0     ....     25-77 

2S0» 80-0     ....     25-77 
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0»H*K*0",2SO»  +  4Aq.  3104     .  .  lOO'OO 

Sulphogueeinate  of  Soda.  —  Obtained  by  precipitating  the  following 
baryta-salt  with  excess  of  ealpbate  of  soda,  evaporating  the  6Itrate  to 
diyness,  and  dissolving  oat  the  salphosuccinate  of  soda  by  alcohol.  It 
etystallises  with  difficulty  and  dissolves  readily  in  water  and  in  ordinary 
alcohol. 

SulphoMednaie  of  Baryta.  > — Acetate  of  baryta  is  precipitated  even 
by  the  free  acid;  nitrate  or  hydrochlorate  of  baryta  only  by  the  acid 
when  in  combination  with  ammonia,  potash,  or  soda.  The  precipitate, 
after  drying  at  100*,  gives  off  nothing  more  at  200°.  While  still  moist 
it  dissolves  readily  in  hydrochloric  or  nitric  acid,  sparingly  in  hot  acetic 
acid;  after  drying,  it  is  much  less  soluble  in  hydrochloric  acid,  and 
almost  insolnble  in  acetic.  Its  solution  in  aqueoas  sulphosuccinic  acid 
placed  in  vacuo  yields  crystals  doubtless  containing  less  baryta. 

Dried  at  100*.  Fehling. 

SBaO 22"9-8      ...     57-34     50-90 

8C 

3H 

no 

2S 

C8H5Ba*O',2S0>    4008 


48-0     . 

...     11-98     .. 

11-69 

30     . 

...       0-74     ... 

0-94 

88-0     . 

..     21-96     ... 

22-49 

32-0 

.       7-98     ... 

7-98 

00-8     . 

.  100-00     ... 

100-00 

Sulphomccinaie  of  Lime,  —  The  aqueous  acid  readily  dissolves  marble, 
even  in  the  cold,  but  retains  its  acid  reaction,  and  yields  by  evaporation, 
a  non-crystalline  residue,  which,  after  drying  at  100**,  contains  24-6  p.  c. 
lime,  and  is  therefore  CH*Ca»0*,2S0». 

The  magnegia-salf  does  not  cryatallize* 

The  potash-salt  does  not  precipitate  the  salts  of  manganese,  iron,  cobalt,  nickel, 
or  copper. 

SvlphotuccivaU  of  Lead.  — a.  Quadribadc.  —  The  acid  liquid  purified 
firom  fti9e  sulphuric  acid  by  digestion  with  carbonate  of  lead  {vid,  Prepara- 
Hm  ^f  Sulphoeuccinic  acid)  h  mixed  with  so  much  ammonia  that  it  retains 
only  a  slightly  acid  reaction,  and  then  precipitated  by  neutral  acetate  of 
lead.  The  yellowish  white  precipitate  heated  to  100°,  after  drying  in 
the  air,  gives  off  5*57  p.  c.  (4  At.)  water.  Boiling  acetic  acid  converts  it 
into  the  salt  6,  by  removing  1  At.  oxide  of  lead.  It  dissolves  with 
tolerable  facility  in  hydrochlono,  nitric,  or  sulphosuccinic  acid. 

K  1 


132  eUTTlXXZ  :  0XTGEX.5rGL£US  G>HV. 


Cslemigtmm,m 

iM  Jiw^ 

AiJ 

Ill  ifat 

4PbO             

449 

72-38 

8C     

.     43 

T-r* 

3  H     

_       3 

™     o-^i 

no    

._ 

W 

.  .     14-« 

JS       





« 

3-lJ 

PbO,CH>iVO>,2SO>   . 

.  «19 

.  .  lOTM 

CtiemUiiam,  meeordimf  U 

JVUny. 

■f  lor. 

4  PbO        ...     

448 

?3-44     ^ 

..-.   r3-3« 

8C „ 

48 



-•«7    .. 

.....      7-«t 

2  H 

.       2 

. 

0-33      . 

.  -.      ••4S 

10  O     .„            

.     80 

.... 

13*U 

2  8        

.     32 

.._ 

5-25 

eH-IVO*,2SO»  ... 

610 

100  00 

6.  Trihatic.  —  The  abore-mentioned  lioiiid  purified  hj  catlKmaie  of 
lead  from  free  snlpharie  acid  is  precipitated  with  neatial  aoetate  of  leii 
witboQt  prerioos  addition  cf  ammonai.  The  air-dried  pneipitate  giw 
ofl  51  p.  c.  (3  At.)  water  at  100'. 


Air-dritd, 

Vtt&c. 

3PbO          

.  336 

6«'92     

.    S^ 

8C   

.    48     . 

8-f»    .... 

»      8-68 

6H         

6    . 

1-12     .. 

.      1-26 

14  O     

112     .. 

..     20-98 

2S    

32     „ 

5-99 

C»H»PbHy,2SO»  +  3Aq. 

534     . 

.  100*00 

Sulphotuecinate  of  SUrer.  —  The  acid,  not  in  the  free  atatOi  h«t  vk 
combinatioo  with  atitmonia,  forms  with  nitrate  of  stlrer,  a  white  ftt- 
cipitate,  which  is  completely  decompoeed  by  washing  and  aequires  a  oifk 
green  colour. 

Solphoeuccinic  acid  diasolrea  very  readily  in  alcohol  and  «<t<r. 
(Fehling.) 


Sncdnate  of  Methyl.    C»H«W=2C*H»0,C*H«0-. 

Febuxo.     (1844.)     Ann.  Pharm.  49,  19a. 
Bemsfein»aurea  Mefkytoxyd,  Ber»atetnformnttr, 


Preparation.  Hydrocliloric  acid  gas  is  pasaod  throngli 
spirit  in  which  raccinic  acid  is  dissolved  and  suspended,  till  a  MMVii 
yields  a  largp  quantity  of  the  compound  ether  by  agitation  witk  wtlKi 
the  wliolo  of  the  liquid  is  then  precipitated  by  water,  the  oompOWidtAv 
agitated,  firtit  with  water  containing  a  small  quantity  of  laihwll  rf 
sTMla.  and  then  with  pure  water,  after  which  it  is  dried  oror  oUocUt  ^ 
calcium  and  rectified. 

Properiif9,    At  ordinary  temperatures,  it  is  a  white  ciTiUlltM  M* 
\  gr.  1  - 1 1  at  1 0°;  melU  at  20  ,  and  afterwards  solidifioi  st  IC*.    BMb 
8*.     Vn)H>nr-den!9ity  =  5-20. 
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Nearly  insoluble  in  water.  (Fefaling.) 


12  C 

10  H    

....     72    . 
....     10     . 
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...       6-85     .. 
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Fehiing. 
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0*6930 

8  0     ...  . 

.     64 

.     4-4372 

C»H»0» 

...  146    . 

...  100-00    .... 

lOOOO 

v»p.ofC'm»o«  2  . 
1  . 

...  101222 
..     50611 

Snccinate  of  Ethyl.    C'«H"0«=2C*H»0,C«H*0«. 

Fel.  D'Arcet.     (1835.)    Ann,  Chim.  Pkya.  58,  291. 

Cauours.     N,  Ann,  Chim.  Phya.  9,  206;  also  Ann,  Pharm.  47,  294;  also 

J,  pr.  Chem,  30,  244. 
Feblimo.    Ann*  Pharm.  49;  1 80. 

Succinic  StAer,  Benutei/trineticr. 

Formation  and  Preparation.  I .  One  pt.  of  concentrated  hydrocbloric 
acid  is  distilled  with  2  pts.  succinic  acid  and  4  pts.  alcohol,  the  whole 
being  fire  times  cohobated.  Tbe  resulting  yellowish  oily  distillate,  like- 
wise containing  water,  hydrochloric  acid,  succinic  acid,  and  alcohol,  treated 
with  water  to  precipitate  the  succinic  ether;  and  this  ether  washed 
several  times  with  cold  water,  heated  till  the  boiling  point  becomes  con- 
stant, and  then  distilled  over  oxide  of  lead.  (D'Arcet.)  According  to 
Fehiing,  the  oxide  of  lead  exerts  a  decomposing  action.  —  2.  Hydro- 
chloric acid  gas  is  passed  through  a  solution  of  anhydrous  succinic  acid 
(C*HK)*)  in  absolute  alcohol,  and  the  succinic  ether  precipitated  by 
water.  (Cahonrs.)  In  this  case,  chloride  of  ethyl  is  likewise  formed,  and 
consequently  the  equation  is: 

CJtHH)'  +  3C<H«0»  +  HCl  -  C»H"0«  +  C*HK;1  +  4H0. 

(Cahonrs).  [If4he  formation  of  hydrochloric  ether  be  regarded  as  merely 
a  secondary  action  of  the  hydrochloric  acid  upon  the  alcohol,  the  equatioQ 
will  be  simply: 

C«H<0«  +  2C<H«0»  «  C^WHy  +  2H0.] 

3.  Hydrochloric  acid  gas  is  passed  through  95  per  cent,  aloohol  in  which 
ordinary  succinic  acid  is  dissolved  and  diffused,  till  a  sample,  on  being 
mixed  with  water,  deposits  a  large  quantity  of  the  compound  ether;  the 
whole  of  the  succinic  ether  then  separated  by  water;  heated  in  the  water- 
bath  to  expel  email  quantities  of  admixed  hydrochloric  ether;  washed 
first  with  water  containing  a  little  carbonate  of  soda,  then  8  times  with  a 
small  qoantity  of  pnre  water;  dried  by  heat  over  chloride  of  calcium; 
distillea;  and  the  portion  which  goes  over  above  214°  collected  apart. 
(Fehiing.) — Succinic  ether  is  also  quickly  formed  by  digesting  and 
eraporating  succinic  acid  with  alcohol  and  oil  of  vitriol,  but  it  is  not  pro- 
dnoed  by  toeating  hydrochloric  ether  with  succinic  acid.  (Fehiing.)  —  It 
is  likewise  obtained  oy  heating  succinic  acid  in  a  tubulated  retort  till  it 
begins  to  evaporate,  and  then  dropping  alcohol  into  the  retort.  (Gaultier 
deClaabry,ix,  1793.) 

Properties.    Transparent,  colourless  liquid,  oily  to  the  touch,  q{  «^. 
gr.  1036,  boiling  at  214".     Vapour-density^  O'i'i  (6*U  a<:coT^m    \s 
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Ciliours;  0*30  accordiijg  to  Feliling). 
amolb  like  bou2oic  ether.  (D'Arcet.) 


Has  a  sharp  boming  ta«ie,  andj 
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36-78 
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5V5< 

B-ttf. 
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10000 


10000    lOO'OO     IM-O* 


Vo!.  Density. 

C.vapour »....     16  6'6560 

H.gM ....^ -.M...M     14 0-9702 

0-gM - « 4  4-4372 


Vapour  of  Suocinio  ether.. 


2     12-0634 

1     60312 


If  the  mcia  be  regsnled  as  monobasic,  the  ether  U  CM1*0,C*H*OS ;  but  if,  wllk 
ehling.  wc  regard  it  as  tribaslc,  the  ether  mast  be  2C*H*0,H0,C*H'0*- 

Decompoaitiont.  Succinic  othor  burns  with  aycHow  flame.  (D'ArcoL) 
- — 2.  Dry  chlorine  fi:as  in  daylight  convert*  it  by  substitution  into 
C"CPil'=0\  autl  in  gunshine  into  C'dH'^O'.  (Cfthour«.)  Thp  nou- 
replnL-eraent  of  the  fourteenth  atom  of  H  by  CI,  is  favourable  to  Fehlinc'i 
view,  accuniini^  to  which,  1  At.  H  is  conUiiucd  in  the  ether  (2C*HH>, 
HO,C''H'0*)  as  HO.  —  3.  Ammoaiacal  gas  has  nonaction  on  succinic  ether, 
but  aqaeotjs  ainiuunia  dissolves  it,  and  after  a  few  hours  dcpudits  white 
oryst&b.  (D'Arcet.)  The  white  powder  which  falU  dowu  ou  agitating  Uio 
ether  with  aqueous  ammonia  is  succinamido.  (Fehling): 

C'»ir*0«  +  2NIP  -  C^N^II-'O*  +  2C*U«0". 

4.  With  aqueous  potash,  the  ether  is  resolved  into  alcohol  and  succinate 
of  iwtiu^h.  (D'Arcet.) — 5.  IJy  rept?ate<l  distillation  over  dry  oxide  of 
lead,  it  is  gradutilly  converted  into  alotdiol  and  succinate  of  Ifoi. 
(Fohling.)  —  Uccontly  ignited  oxide  of  lead  dis.solvos  in  abuut  12  pt*.  ^ 
Bucciuie  ether;  the  solution  becomes  turbid  when  heated,  and  depwit* 
white  snccinato  of  lead;  boiU  at  first  at  100",  and  from  that  point  till 
the  boiling  point  has  ri^en  to  214',  a.'i  loni^  therefore  sa  any  nndvX'<im|K>i>rd 
etlier  reuuiuij,  it  yields  a  distillate,  which  by  a  second  careful  didtillatioo, 
yields  at  fir^t  tolerably  pure  alcohol,  luid  at  hist  a  conijtonnd  <ithrr.  which, 
ID  accordance  witli  its  analvais,  must  be  regarded  as  hydratwl,  imd  wIhW 
treated  with  chloride  of  calcium  ia  converted  iuto  neiirly  puro  euocinie 
I'ther.  (Fchhug.)  [Tbe  formation  of  water  t«  expUincil  by  FcMiiig  in  Bccordaiida 
with  his  Tiev  of  tbe  conftitution  of  iOL<ciDAte  of  irad,  wbiHi  he  rri^Ards,  doC  i* 
2in>0.C"ll«0*.  botfts  iPbO.CH^O";  bul  themiiilxsis  on  |wifc  132  .Iocs  not  at  all  «ffT»' 
borate  this  tirw.]  — fi.  Potassium  docomposes  suocmic  ether,  with  erolotioa 
vi  hydrogen,  and  forms  a  viscid  browa  mam,  from  which  water  ri 
'cncrmate  of  potash,  and  sopanites  an  oil,  C^'H*0*,  which  cry«talliJ 
I'joling.  (Pebling.)  —  Tbe  evolution  of  ga«  takes  placo  even  at  unlitia 
|:*ui|»enUures.  but  i-s  accelenitod  by  heat,  which  however  mn^t  not  at  flnl' 
exceed  40',  bocimso  the  mixture  beoomes  spontaneously  hrnte<l  even  ts 
prtjjoction;  when  the  action  is  stront;,  the  cvolve^l  hydrogen  has  a  puncvot 
bdour.  If  a  Hutliriont  quantity  of  potassium  has  actecl,  the  liquid,  wnich  htt 
a  brown  eolour  (prohiihly  due  however  only  to  secondary  action)  beeocMft 
stiff  and  viHcId  on  cooling.  With  Koilinjf  water  it  xn  resolved  iuto  a  aoIiH^ 
tion  of  ancrinato  of  (wtadb  [and  alcohol  f]  iind  a  light  yoUow  oil  whici 
floats  on  tbo  sorfftco.     This  oil  solidifies  on  eooling  to  a  pMty 
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which,  bjr  washing  with  water  and  recrystallization  from  boiling  alcohol, 
is  converted  into  a  yellowish  white,  bulky  anbstance,  having  a  ailky 
loatre,  and  amounting  to  5  to  10  per  cent,  of  the  succinic  ether.  This 
substance  melts  at  133°,  and  sublimes  completely  at  20G°.  It  is  insoluble 
or  nearly  so  in  water,  but  dissolves  very  easily  in  hot  alcohol,  and  in  all 

froportions  in  cold  ether.  With  ammonia  it  forms  deep  yellow  needles, 
t  contains  56*43  per  cent.  C,  6'32  H,  and  37*25  0,  and  is  therefore 
CH*0'==  O^^HW;  it  is  therefore  perhaps  the  conjugated  compound  of 
ether  with  Fehling*8  hypothetical  anhydrous  succinic  acid  =  C*H*0,C'H*0* 
[or  of  ethylene,  C*H*,  with  hyp.  anhydrous  acid  =  C®H*0*].  It  is  ac- 
cordingly resolved  by  heating  with  potash-solution  into  alcohol  and 
succinate  of  potash  (Fehling): 

CI  I1'K)»  +  2KO  +  2H0  =  C^HW  +  CH^K'O. 

[Hence  perhaps  the  decomposition  of  succinic  ether  by  potassium  may 
be  represented  by  the  following  equations;  first: 

2C"H»0«  +  2K  -  2H  +  C=0H»K20«, 

(the  last  being  the  residual  viscid  mass,  which  is  perhaps  a  mixture). 
And  this  afterwards  yields  with  4H0  :  C«H*K»0»  +  3OH*0*  (alcohol, 
the  separation  of  which  is  not  however  mentioned  by  Fehling) 
+  C"HWJ. 

Succinic  ether  is  somewhat  soluble  in  water.  (Fehling.) 


/J.     Oxygen-nucleut,    C*'H*0*. 

Anhydrous  Succinic  Acid.    C«H*o«=C«H*0^0^ 

Felix  D'Ahcet.  (1835.)    Ann.  Chim.  Fhys.  5^^  282;  also  Poffg,  30,  80: 
also  J.  pr.  Chem.  3,  21 2. 

Succinic  AtUiydridCt  Berwtttfitudure-Anhydrid,  wasaer/reie  oder  hjpothctiach 
irodtne  BerMteinsiture,  Anhydride  succiniquCf  Acide  succinigue  anhydre. 

Formation  and  Prep^tratton.  1.  Succinic  acid  is  distilled  by  itself  at 
least  ten  times,  the  water  which  collects  in  the  receiver  above  the  acid 
being  each  time  removed  by  absorbent  paper. — 2.  Succinic  acid  is 
heated  to  the  melting  point  in  a  tubulated  retort;  anhydrous  phosphoric 
acid  then  mixed  with  it  quickly  and  thoroughly;  the  mixture  slowly 
distilled;  and  the  distillate  agam  twice  distilled  with  fresh  anhydrous 
phosphoric  acid:  C*HW=:C«H*0«+2H0.  (D'Arcet.)  — IF  3.  One  atom 
of  saccinic  acid  heated  with  1  At.  pentachloride  of  phosphorus  yields: 
aabrdrous  succinic  acid,  together  with  hydrochloric  acid  and  oxychloride 
of  ^kosphoms.  (Gerhardt  Sc  Chiozza,  Ann,  Pkarm,  87,  293): 

C«H«0"  +  PCl»  =  C»H<0«  +  2HC1  +  PCl^O*.  % 

Properties,     White  crystalline  mass.     Melts  at  1 45°;  boils  at  250". 

D'Arcet. 
(1)  (2) 

8  C 48     ....     48     47*96    ....     48*03 . 

4H    4     ....       4     3-82    ....       418 

6  0 48     ....     48     48-22     ....     4?'79 

CmW lOQ    ....  100    100-00     ....  IWO^ 
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Aiihy«lrui]3  succinic  aci<i  immersed  in  aiiiirioniacal  j^s,  is  convertodj 
with  evolution  of  Lent  an«l  formation  of  water,  into  bieuccinainide: 

CHH^  +  NH»  »  CMIH)'  +  2111). 

It  tloes  uot  absorb  uioiKturo  from  the  air.     Di^olvc-'^  in  wutor,  bitii 
Ices  quickly  than  tlio  hydrate*!  acid;  aud  st^pai-utoii  out  in  the  form  of  tl 
latter. 

It  dissolves  in  alcohol   mora  readily  than   in  wator,  but   U  ret 
Hparingly  bolublo  in  ether.  (D'Arcet,) 


^  Chloride  of  Succinyl.    C-n*0*.Cl'. 

Gerhardt  &  Chiozza.     Compt.  raid.  30, 1050;  InHit,  1853,  253;  ii" 
PUarrn»  87,  233;  Jahretber,  1853,  394. 

Formed  by  the  action  of  1  At.  pontachlorido  of  pho8i>hortL<  on  I  At 
anhydrous  sacciuic  acid: 

C«H«0*,Oa  +  PC1>,C15  «  C"H*0*,Cia  +  POK)--. 

Hence  it  is  obtained  by  the  action  of  2  At.  pentachloride  of  phosphomlj 
on  1  At.  hydrated  succinic  acid.     The  action  llien  coD«>i&ts  of  two  eto^oii^ 
the   6r9t  bpin;;  the  fonnation  of  anhydrous  succinic  acid,  as  shovii  on 
page  135;  and  the  second  that  just  f^iven. 

Strongly  refracting  liquid,  which  fumes  in  the  air.  and  has  a  peop- 
trnting  oilonr,  like  that  of  damp  straw.  Sp.  gr.  1*30.  Boils  at  1$0^ 
AVhen  boiled  for  some  time,  it  suflers  partial  denmiposition,  a  small 
auantity  of  carbonaceous  matter  beins  li-ft  behind:  hence  its  vapow- 
aeneity  could  net  bo  determined.  In  contact  with  moist  air,  it  ia  cob- 
▼crted  into  crystAlliscd  succinic  acid.  Alisolnto  alcohol  acts  upon  it 
with  rise  of  temperature,  hydrochloric  acid  being  copiou.*Jy  evolT«d  and 
succinic  ether  formed: 


CH^O^.CP  +  2 


(To")- 


C''H*(C*H«>=0»  +  2Ha. 


Aniline  acts  Tiolently  on  chloride  of  succinyl,  funning  tuccii 
(Gerhardt  &  Chiowa.)  % 


b.     Bromine  nucUuM,  C*Br*H*. 

Bibromobutyric  Acid, 

C'Br'H'^O*. 

CAHOuns.  (1647.)     -V.  Ann.  Ch'm.  Vim.  19,  405:  aho  J.  pr.  Ck\ 
41,  67. 


Skkf%mk  uittrMmrt,  Acid*  trfoinoeiftoui^tte^ 

Fcrmatton.    lit  (he  dvcuuipo^ition  of  iUi'<iniito  or  riltvcftiuito 
butyratc,  p.  83  )  of  |K)la«h  by  Irouiinp  txia.  Citracomte  .rtrf  . 


CIBROMOBUTYRIC  ACID.  137 

J^reparaiion,  Bromine  is  added  in  successive  portions,  till  slightly 
in  excess,  to  ft  solution  of  1  pt.  citraconate  of  potash  in  1  }■  pt.  water, 
whereupon,  carbonic  acid  is  evolved  and  a  heavy  oil,  amounting  to  |-  of 
the  acidj  is  deposited.  From  this  oil,  after  washing  with  water,  the  acid 
is  extracted  by  dilute  potash;  and  the  alkaline  liquid  decanted  from  the 
small  residual  qnautity  of  neutral  oil,  and  supersaturated  with  hydro- 
chloric acid,  which  sometimes  separates  an  oily  acid,  sometimes  a  buttery 
mixtare  of  this  oil  with  a  crystalline  modification  of  bibromobutyrio 
acid  more  soluble  in  water  than  the  oily  acid. 

Oily  add,  < —  The  precipitated  oil  is  washed  with  water,  till  it  no 
longer  produces  a  clond  in  a  silver-solution,  or  till  the  turbidity  disap- 
pears on  the  addition  of  a  small  quantity  of  nitric  acid;  after  which  it  is 
dried  in  vacuo  over  oil  of  vitriol. 

Cry$UiUine  acid.  —  Often  formed  spontaneously  from  the  oily  acid. 
Frequently  also  produced  at  once  when  the  acid  is  separated  from  the 
neutral  oil  by  potash,  as  above  described,  and  the  alkaline  liquid  super- 
saturated with  dilute  nitric  acid;  the  acid  then  separates  in  crystalline 
flakes,  which  are  washed  with  the  smallest  possible  quantity  of  cold 
water,  well  dried,  dissolved  in  ether,  and  left  to  crystallize  by  spontaneous 
evaporation. 

Propertie».  The  oily  acid  is  pale  yellow,  much  heavier  than  water, 
has  a  faint  odour  in  the  cold,  but  an  irritating  odour  at  higher  tempe- 
ratures and  a  pungent  taste.  The  crystalline  acid  forms  long  silky 
needles,  which  melt  at  a  gentle  heat,  and  volatilize  at  a  higher  tempera- 
toroi  leaving  oply  a  small  carbonaceous  residue, 

Cahoars. 


8  C 

2  Br 

5  H 

....     48 
....  160 
....      6 

....     19*51    . 
....     6504     . 
....       2-41     . 
....     13-01     . 

...     19-32     . 
...     64-38     ., 
...       2-41     . 
...     13-89     . 

b. 
...     19-46     . 
...     6514     . 
...       2-34     . 
...     13-06     . 

c. 
...     19-66 
...     64-99 

2-39 

4  0 

....    32 

...     12-96 

C<»Br»HH)*  .... 

....  246 

....  10000     . 

...  10000     ., 

...  10000     . 

...  100-00 

<t,  oil  J  acid  from  citraconate  of  potash;  b,  from  iUconate ;  e,  crjBtalline  acid. 

DecomposkioHA,  1.  The  oily  acid  is  partially  decomposed  by  distil- 
lation, giving  off  vapours  of  bromine.  —  2.  It  dissolves  in  gently  heated 
oil  of  vitriol:  and  is  but  partially  precipitated  therefrom  by  water.  — 
3.  Both  the  oily  and  the  crystalline  acid  become  strongly  heated  by 
contact  with  concentrated  potash,  and  give  off  a  peculiar  odour,  after 
which,  even  concentrated  acids  separate  nothing.  —  4.  The  alcoholic  so- 
lution of  the  potash-salt  of  the  oily  acid,  treated  after  the  manner  of 
Melsens  with  potassium-amalgam  (ix.  211)  deposits  bromide  of  potas- 
sium, and  afterwards  on  addition  of  sulphuric  acid,  yields  a  crystalline 
substance,  having  the  odour  of  the  volatile  soap-acids,  and  dissolving 
very  easily  in  water,  especially  when  hot. 

Cotnbinaiions.  The  oily  acid  is  but  sparingly  soluble  in  water;  the 
crystalline  acid  dissolves  pretty  readily. 

With  Ammonia  the  oily  acid  forms  an  acid  salt,  which  crystallizes  in 
yellowish  white,  unctuous  scales,  easily  soluble  in  water  and  alcohol. 
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16  C. 

N. 

butylene: 

CryitaU  drivd 

CIILOB 

Ifl  MCNO 

INB-NUCLBUS 

96    ....     16-B6 
U     ....       2-75 
320     ....    62-87 
15     ...       2-95 
C4     ...      12-5; 

Cihoiin. 

18-94 

2*88 

-*  Br. 
15  H 

11  >■••••»*•••»*••>•**<•* 

>*••«■■  .txio 

63- 18 

3-20 

80. 

U'7* 

C*Br'H*(NH*)0*.eBr'H*0* 

5oy   . 

.    lOOOO 

lOO'OO 

Tlie  crystalline  acid  forms  soluhio  crvatallizable  salts  with  pUaJ^ 

sparingly  soluble  salts  with  the  oxidea  of  lead  and  fiilver. 
Tiie  ammonia-aalt  of  tlio  oily  uoid  forinfi  with   nitrair  of  tilfer 
curdy  precipitate,  which  ia  Blightly  fioluhio  in  cold  watcr^  «nd  whun 
to  stand  for  soiuo  time,  unites  into  a  pitchy  in.i«s;  after  ({uick  dryiD|:! 
vacuo,  it  forms  a  white  powder,  which  wlien   ignited  leaves  53*57  p. 
bromide  of  silver,  and  therefore  ooutains  30*77  p.  c.  silver,   which  ui 
with  the  formula  C*Br^H*AgO*. 

The  oily  acid  mixes  in  all  pruportioas  with  alcohol  and  tftAn*; 
the  crystallino  acid  dits^olvcs  readily  in  those  lit^uids.  (Cahoiirsw) 


Conjugated  Compound. 

Bibromobutyric  Ether. 
(?»Bi*H»»0*  =  (>H»0,C"Br^H»0*. 

Ohtaiucd  with  difGoulty,  by  saturatiQg  a  Bolutioo  of  bibromobutj 
acid  in  absolnto  alcohol  heated  to  70°  or  SO"",  with  hydrochloric  acid  g»^1 
then  distilling;  mixing  the  distillate  with  water;  woiihiog  th«  oil  thereby] 
procipitat^jd,  first  with  a  very  dilute  solution  of  carbonate  of  doiIa,  tli<a 
with  pure  water  to  remove  liydrochloric  and  free  bibromobutyric  acidj 
and  lastly  drying  it  in  vacuo  over  (til  of  vitriol. 

Nearly  colourlcs;*  oil,  heavier  than  water.     Has  but  a  faint  odoar  il 
the  cold,   but   when   heated  emits  an  extremely  pungent  odour  whi<k| 
excites  tears.     Tastes  very  shaqi,  like  horse- rmlisli. 

It  is  partially  dccumpuse<l  by  distillation  and  leaves  a  oarbonaoeot 
residue,  (Caliuurtj  S.  Ann.  Chim.  I*hyt.  I  y,  499;  also  J.  pr.  VAcm,  i  I,  7l.)j 

C«liour«. 
it  C  72     ....     26-28     26-03 

2  Br ^^ ^.,^ K.O     ,  ,     M:i9     58*08 

ID  H » 10     ....       3  65     3*68 

4  0  52     ..„     U-OH     „ U'2« 


c"nr'a»«'o* 


274     .».  100*00 


100*00 


c.    CMorin&^uelH* 

n.     Chlorine-nucleus*     C*C\W, 

Chlorobutylene.    CK.m\ 

CuAJfcBU  (1845.)    X  J,  FUrm,  7,  S53;  absU.  CompU  mAH^th^ 

Chim-tml^m,  Butifrdne  dihrS  (Chaooel)j    Chlentn  de  AiiyrO*  (C^Mn)i 
OUorvfrv^raM  (Lurcot)  \  BviaJt  (Om.j 


CHLOROBUTTRAt.  139 

PreparaHon  (p.  74).  3  J  pt.  pentachloride  of  phosphonis  is  added  in 
fiocoessire  portions  to  I  pt.  of  butyral  in  a  tubulated  retort;  a  few  bot 
coals  placed  under  the  retort  as  soon  as  the  ebullttioa  and  evolution  of 
hydrochloric  acid,  which  soon  take  place,  have  slackened;  the  mixture 
dutilled  till  the  black  residue  begins  to  swell  up;  the  resulting  distillate 
rectified  three  or  four  times;  then  washed  with  water,  shaken  up  with 
eolation  of  carbonate  of  potash,  and  finally  distilled  over  chloride  of 
cmlciam. 

PropeHie$.  Colourless,  very  thin  liquid,  lighter  than  water,  boilinr 
somewhat  abore  100^  baring  a  tolerably  brisk,  peculiar  odour  and 
biting  taste. 

Bnnia  with  a  green-edged  flame. 

Insolnble  in  water,  but  dissolves  in  all  proportions  in  alcohol  and 
ether;  the  alcoholic  solution  when  recently  prepared  does  not  produce  any 
turbidity  in  a  solution  of  nitrate  of  silver.  (Chancel.) 

The  liquid  obtained  by  difdlliDg  batyrone  with  pentachloride  of  phospbonu, 
redistilling  sererml  times  with  fresh  pentachloride  to  ensure  complete  decomposition  of 
the  batyrone,  and  porifying  in  the  manner  adopted  fur  the  compound  ethers,  is  a 
transparent,  coloorleM  liqaid,  lighter  than  water,  boiling  at  116",  of  peculiar  penetrating 
odoor ;  it  bums  with  a  green-bordered  flame;  is  insoluble  in  water;  but  dissolves  in  all 
proportions  in  alcohol ;  and  the  solution  does  not  produce  any  turbidity  in  a  solution  of 
nitrate  of  sUrer.  (Chancel.)  —  Chancel  r^^ards  this  liqaid,  according  to  an  nnpublished 
analysis,  as  C"H^C1,  and  names  it  Cklarobuiyrine,  Bat  the  agreement  of  its  properties 
with  those  of  C^QH^  anggesta  the  identity  of  the  two  compounds,  and  renders  a  repe* 
titioo  of  the  analysis  desirable. 

Chlorobutyral.    CK!1H',0». 

CoJOiCEh  (1845.)    i\r.  J,  Fharm.  7,  350;  abstr.  C<mpi,  rend,  20,  S65. 

Preparation.  Well-dried  chlorine  gas  passed  through  butyral  by 
daylight,  is  at  first  quietly  absorbed,  witli  evolution  of  heat  and  pale  red 
colouring  of  the  liquid  j  but  afterwards  the  liquid  acquires  a  yellow 
colour,  gives  off  abundance  of  hydrochloric  acid  gas,  and  after  two 
hours  is  found  to  be  saturated  with  chlorine.  The  liquid  is  then  heated 
nearly  to  the  boiling  poiut,  and  a  rapid  stream  of  carbonic  acid  &;as 
passed  through  it  to  expel  itee  chlorine  and  hydrochloric  acid,  after  which 
il  is  rectifiea  once  or  twice. 

Properties.  Transparent,  colourless  liquid,  heavier  than  water,  boil- 
ing at  about  141",  and  distilling  without  decomposition;  has  a  pungent^ 
tear-exciting  odour;  neutral. 

Bums  with  a  green-bordered  flame.  Does  not  form  an  amide  with 
ammonia. 

Insoluble  in  water,  but  dissolves  in  alcohol,  forming  a  solution  which 
does  not  cloud  nitrate  of  silver.  (Chandel.) 

f.    Chloride  of  Butyryl.    C»H^O»,a 

Gbkbardt.     Jnn,  Pharm.  87,  71. 

Formation  and  Preparation,  By  the  action  of  1  At.  ozyohloride 
of  phoq^orus  (m  B  At.  dry  butyrate  of  soda  t 

SCH^NaO*  +  P0H;1»  «  3(C«HW,Ci)  +  3NaO,VQ^. 


140  BUTYLENE:   CHLOKINE-NUCL£US  C" 

The  butyrato  of  soda  must  l>e  pulvciizod,  and  added  hy  small  portic 
to  the  oxycbluridt'  of  pltotiplioruii  contained  in  n  tubulated  retort;  if. 
ibe  contrary,  tie   oxycbloride  wcro  poured   ujum   ibe  butyratc,  &  U 
quaittily  of  anbydnms   butyric   acid  would  bo   formed,   (p.   88.)   in 
eequcncc  of  tlic  oxycbIuri<Jo  coming  at  uiice  in  contact   with  an  ex( 
of  butyrato   of  sotla.      The  mixture    is    then    distilled,  and   the  \>*\i 
distillate  rectified  over  a  very  small  quantity  of  the  butyrate,  the  tiri 
pcraturo  being  kept  aa  low  as  possible,  to  provcut  the  anhydrous  balj- 
ric  acid  formed   during   the  reciification,  from   di^atUling  ov»  villi  IM 
chloride. 

Propfrlies.  Colourless,  very  mobile,  strongly  rcfractin;^  liqaiil 
heavier  than  water,  and  fuming  slightly  in  the  air.  BoiU  without  dc 
compoMtioQ  at  db  \  Has  a  pungent  odour  like  butyric  and  bydrocbiuric 
acid  together. 

Gcrliu-dt. 

6  C M- « 48'0  45*08     44-96 

7H 7  0  6-57     5  70 

CI »5'4     ....     S3-32    .„ 3307 

2  O ^ 16'»     „..     15*03     15-27 

C»H^0«C1  106-4     ....  100-00    100-00 

M«taineric  with  chlorDbutjFttl  (p.  139). 

Chloride  of  but  vryl  is  inniiediately  decomposed  by  WAter,  with  fonn»- 
tioD  of  butyric  and  liydnubluric  acids  : 

CH'O'CI  +  2UO  =  C«H»0'  +  IICL  ^ 

Dii^tilled  with  excess  of  butyrate  of  soda,  it  yields  anhydrous  botjrte 
acid  and  chloride  of  sodium,  (p.  88.)  It  acts  very  strongly  apos 
anilinfj  forming  hydrochloric  acid  aud  butyranitide,  C^'H"NO^  (Qe^ 
faardt.)  %, 


p.    Chhrlne-n  neUm,     C*CI'H«. 
Bichlorobutyral.    C''CI'H*0'. 

When  dry  chlorine  )r:i^  \»  patfscd,  for  three  hours,  in  sunshine  throseh 
LntYTal,  the  action  is  observed  to  ttlackcu  at  a  certain  point;  and  if  i 
rapid  streum  of  carbonic  acid  gas  be  then  passed  through  the  betl«4 
liquid,  and  the  liquid  aflerwiirds  rectified,  a  neutral  oil  is  obtained,  wWli 
boiU  at  200^  (Chancel,  X  J.  Phunn,  7,  3ol.) 


BicUorobutyric  Acid.    C*Cl»H*,0*. 

PELOUZE&  O^LU  (1844).     J^.  Ann,  Chim.  J'hyi,  lOj  447. 

Formatinn  (p.  83).  —  Prtparation,     Dry  chlorine  paF  \s 
bright  punshiiie,  through  butyric  ncid   conlainrd  in  a  Lit  1 
ralus,  the  acid  healed  to  7o'  or  80°,  as  soon  as  the  ab«v<; 
plete,  and  carbonic  acid  gas  paaacd  through  it  to  expel  bj 
acid. 


QUADRlCULOItOBUTTIUC  ACID.  I4l 

Properiim,  Coloarless  viscid  Hqaid,  heavier  than  water,  and  having 
a  peculiar  odonr. 

Pdoote  &  G^b. 

8C 48*0    ....     30-61     30-79 

2  CI    70-8     ....     45-15     

6  H 6-0    ...      3-83    4-02 

4  0 32-0     ....     20-41     

C^PH«0«  „ „....  156-8    ....  100-00 

The  acid  may  by  great  care  be,  for  the  most  part,  distilled  without 
decomposition;  bot  a  small  qaantity  of  hydrochlorio  acid  is  always 
evolved,  and  the  distillate  has  a  different  odour.  This  decomposition 
takes  place  above  164°.  —  The  acid  bums  with  a  green  flame,  diffusing 
a  large  quantity  of  hydrochlorio  acid. 

The  acid  is  nearly  insoluble  in  water. 

It  forms  very  soluble  salts  with  ammonia,  potash,  and  soda.  The 
]>otash-sa]t  forms  a  very  sparingly  soluble  precipitate  with  nitrate  of 
silver. 

The  acid  dissolves  in  alcohol  in  all  proportions.  (Pelouze  &  G^lis.) 


7.     CfMorine-nuelew,    C«C?l*H*. 

QuadricUorobutyral.    <?C1*H*,0«. 

Chlorine  gas  is  passed  for  several  days  in  burning  snnshine  through 
bnt3rral,  after  it  has  been  converted  into  bichlorobutyral,  the  liquid  being 
heated  towards  the  end  of  the  process,  and  the  passage  of  the  gas  con- 
tinued as  long  as  hydrochloric  acid  gas  continues  to  form.  When  this 
oint  is  attained,  the  passage  of  chlorine,  even  for  weeks  and  in  snn- 
shine produces  no  further  effect. 

Thick,  neutral,  very  heavy  oil.  —  Boils  at  a  high  temperature,  and 
with  decomposition. 

Insolnble  in  water,  but  dissolves  in  alcohol  and  ether.  (Chancel, 
N.  J.  Fharm,  7,  351.) 


Quadrichlorobutyric  Acid.    CH^1*H*,0«. 

Chlorine  gas,  as  made  to  act  upon  butyric  acid  in  sunshine,  till  the 
bichlorobutync  acid  produced  at  first,  is  converted,  after  some  time,  into 
a  white  solid  mass,  which  may  be  pressed  between  paper,  and  purified  by 
crystallization  from  ether. 

White  oblique  rhombic  prisms,  which  melt  at  140°,  distil  without 
decomposition,  and  smell  like  butyric  acid. 

The  acid  is  insoluble  in  water,  but  dissolves  very  readily  in  ether 
and  alcohol;  and  its  potash-salt  forms  a  white,  sparingly  soluble  preci- 
pitate with  nitrate  ot  silver.  (Pelonze  k  G^lis,  I^,  AntK  Chim,  Phy$. 

10,  447.) 
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Cry$tult.  Peloaxo  &  O^ii. 

8C ...««-•  ,-.     21-29     20-41 

4CL « 141'«  ....     62-y6 

4  H..„.„ 4-0  ....       1-77     1-82 

4  0..„ 32-0  ....     U'19 

C»CI*H<0« ^ «26'6  ...  lOO'OO 


*.     Chlorine-nucletis,    C^^H'O*. 

Quadrichlorosuccinic  Acid. 
C*C1W0«=C»C1*H'0»,0«. 

Plantamoitr,  —  Laurent.     Compt.  rend.  26,  3fl. 

Aeide  biehtonutaiigtte  (PlanUmour)  ;  Aeide  §ueciHig«e  qvcdriekhrS,     (LumO* 

Cblorino  forms  with  citric  aciii  an  oil  =  C'CPO*,  aod  with  «q(viniiti» 
of  fioda  an  oil  =  C'^'CIW.  Both  iheae  oils  yield,  by  distillation  with 
potash,  a  salt  =  C*C1*K»0".  (Plantninour.)  — The  Brst  oil  may  ^-o 
regarded  as  C'"C1*"0\  and  the  ciiuntion  is  : 

CWCl'^O*  +  lOKO  »  C*^l*K-0»  +  2(KO,CO=)  +  CKQj 
with  tbo  second  oil  tbo  equation  is  : 

C'CrO*  +  HO  +  7KO  =  C''Cl*KKV  +  C*HKO*  +  4KCh 
it  TCtnaiDs  to  he  shown,  that  formiato  of  potash  is  produced  in  this  lattff 
reactiou.  (i^ureut.) 


Coi^^cUfd  Compounds  of  die  Cfdorin&^udtL 

Bichlorobutyric  Ether. 
C"CPH'''0«=C*H»0,C»C1»H»0'. 

Tho  Bdliilion  of  hicblorobntyric  acid  in  alcohol  deposits,  wh«n  pcntlj 
heated  with  oil  of  vitriol,  an  oily  compound  ether  having  an  ethtfrtw 
odour;  it  may  bo  washed  with  water  and  diHtillcd.  (Pelouie  &  Grlu.) 

Peloiu«  Ac  G^lk. 

12  C    72'0    ....     38-96     39*40 

2  O  .^ «..^ M..     70-8     .        38-31 

JO  H «     100     .  5M!     4-94 

4  O   32  0        .     17-32 

C"CJ»U'»0*   U4'8    ..  10000 


Quadrichlorobutyric  Ether. 

C"Cl*irO*=C*HH),C»Cl*H=0» 

With  a  solution  of  quadrichluruhutyrio  acid  in  Mreral  timos 
bulk  of  alcohol,  oil  of  vitriol  itimiodiutrly  forms  a  crystalline  m\ 
which  ntelts  at  a  gentle   boat  and  separates  into  two  Jiqujds. 


PSSGH|X>B0SUCC1N1C  BTHEB.  143 

faeftvier  of  these  Hqajda  is  qnadrichlorobutyrio  ether.  It  has  an  ethereal 
odoar  like  that  of  the  preceding  compound  and  of  batjric  ether;  bums 
ivith  green  flame  and  white  fumes,  is  rerj  sparingly  soluble  in  water, 
bat  dissolves  abundantly  in  alcohol  and  ether.  (Pelouze  &  Gelis,  N.  Ann, 
am.  Piy*.  10,449.) 


PerchloFosuccinic  Ether. 

CW1»H0»=2C*C1»0,C«C1'H0«.      . 

GABonu  (1843.)  ^.  Ann.  Chm.  Phys.  9,  206;  also  iinn.  Pharm,  47 

294;  also  J,  pr,  Ckem,  30,  244. 
IfAitiovn.    N.  Jinn.  Ckim,  Phy$.  16,  66;  abstr.  cotivpU  rend,  21,  747; 

abstr.  /.  pr,  Chem.  37,  433. 
Gbbhabi>t.    If,  J.  Pharm,  9,  307;  14,  238,  and  291. 

PfreiUnrktnttieiHVinuier,  PerekiorienutwUUker,  /thfr  eklorotueeimqw,  tiker 
fvdUorotuceimique, 

Formation  and  Preparation,  Succinic  ether  exposed  to  sunshine  in 
a  bottle  filled  with  chlorine  gas,  is  converted  in  a  few  days  into  a  white 
oystalline  mass,  which  must  be  pressed  between  paper,  washed  with  a 
small  qnantity  of  ether,  pressed  again,  and  crystallized  from  ether. 
(Cahoors,  p.  134.) 

Properties.  Sma]l  snow-white  needles,  which  have  a  strong  tendency 
to  interlace.  Melts  at  115°  to  120°,  and  distils  over,  partly  undecom- 
posed,  at  a  stronger  heat.  SmelJa  like  other  similar  chloiine-compounds. 
(CahouTs.) 

Cahours. 

16  C  96-0     ....     15-45     15*25 

13  CI 460  2     ....     7409     74-25 

H  1-0    ....      0-16     0-67 

8  O  64-0     ....     10-30     9*83 

C"a«HO» 621-2     ....  100-00     lOO'OO 

Laurent  (Compt  rend.  35,  381,)  asngns  to  this  compound  the  formula  C**CI"0*, 
iriddi  howerer  requires  14'7  p.  c.  carbon  and  75*4  chlorine. 

Decompositions.  1.  FerchlorosucoJnic  ether  distilled  at  290°,  oonti- 
noally  gives  off  carbonic  acid,  and  yields  a  thick,  oily,  fuming  distillate. 
This  distillate,  when  covered  with  water,  which  then  takes  up  hydro- 
chloric, terchloracetic,  and  chlorosuccic  acids,  diminishes  considerably  in 
a  few  weeks,  and  is  converted,  by  crystallization  of  sesquichloride  of 
carbon,  into  a  solid  magma.  (Malaguti.)  — C'«Cl»HO»  «=  2C0»  +  C*CI«  + 
C*C1^0»  (cbloraldehyde,  which  then,  together  with  2HO,  yields  HCl  and  C^CPHO* 
[bmdiloracetic  acid])  +  C'Cl^HO^  (a  .chlorosnccide  not  known  in  the  separate  state, 
which  then,  with  2HO,  forms  chlorosnccic  acid,  C'Cl'H^O*).  (Gerhardt.) 

2.  When  dry  ammoniacal  gas  ia  passed  over  the  finely  pounded 
ether,  the  latter  becomes  hot  and  cakes  together,  and  at  the  same  time 
specular  scales  are  deposited  from  the  stream  of  gas.  If  the  mass  be 
palverized  as  often  as  the  gas  ceases  to  act,  and  ammonia  again  passed 
orer  it  as  long  as  heating  and  absorption  take  place,  a  chocolate-coloured 
crystallioe  mass  is  obtained,  which,  when  treated  with  ether,  leaves  a 
residue   of  sal-ammoniac,    together  with  a  small  quantity  of   matter 
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BUTYLBNE:  conjugated  compound  op  CL-Nt'CLgl. 


resembling  paracyanogeu,  the  ether  at  the  same  time  taking  apchloi 
carbethamiile  an<J  clilorazosuccato  of  ammonia,  which  muM  be  separat 
by  water.  (Malaguti.).  —  According  to  Gerhardt,  the  compoaDd   el 

acqiiiree  by  the  actiua  of  ammonia,  only  a  very  faint  yellowi&h  tint,  ; ^ 

yields  nothing  but  snl-ammoniac,  chlnrncetamidc  (ix.  270),  and  chlora- 
ioeuccale  of  ammonia,  (x.  37.)  — Gcrhardt's  equation  la  therefore  ; 

Ci*C»HO'  ¥  7NH*  -  3NH*Cl  +  2C*NXl»H«0-  +  NH»,C^'Cl*HX>*. 

Since  Gerhardt  has  demonritrated  the  identity  of  cblorocarbeth amide, 
(prepared  from  the  ctlicr  by  the  action  of  dry  as  well  as  of  a«]Qrou5 
nmniuniu,)  with  chlorocetamidc,  the  more  complicated  equation  given 
by  Mala;i;uti  is  no  longer  adniifisible. —  Aqueous  ammonia  in  coatad 
with  pulverixed  and  recently  jircpared  jKircIilorosuccinic  ether,  becomes 
fio  strongly  heated  as  to  bo  thrown  out  of  the  vensel;  but  the  ether 
older  preparation  is  dissolved  Uy  ammonia  with  the  aid  of  a  gentle  h( 
forming  a  yellow  liquid,  which  contnins  the  same  three  product*  that 
obtaiued  by  the  action  of  amniuniacal  gns.  (Malaguti.)  That  the  cry<u]ftj 
obtained  in  ttiis  reaction  arc  not  chlorocarbethamide,  as  i^lalagnii  fa 
merly  duppo^cd,  but  cblonicetamide,  as  s^hown  by  Gerhardt,  baa  n'lm 
been  admitted  by  Malaguti  himself,  (X.  J,  Pharm.  14,  2S9.)  who^  bow- 
ever,  still  maintains  that  his  chlorocarbethamidp,  prepared  with  ammo- 
niaeal  gas,  i«  different  from  chloracetamide.  and  now  regard.-*  it  ai 
C>«N^CrH«0*=2C*XCPlI'0'  (chloracetamide)  +  C»NC1H'  (unknown 
compound). 

3.  Perchlorosuccinic  ether,  heated  with  a  concentrated  eolation  of 
three  limes  its  weight  of  hydrate  of  potash,  di&solves  quickly,  withoac 
any  evolution  of  chloroform,  producing  a  liquid  which  contains  chloride 
of  potassium,  and  carbonate^  formiate,  and  cldorosnccato  of  potaih* 
(Malaguti,) 

C«C»»HO»  +  8H0  +  19K0  -  lOKCl  +  6(KO.CO-")  +  2C»HK0*  ♦  C^TIWKO*. 

4.  Perchlorosuccinic  ether  dissolves  in   alcohol,  but  only  witli  aid  rf 
hmX,  and  is  at  the  same  time  completely  decomposed.     From  the  »oln- 
thm,    which   contains  hydrochloric   acid,    water  throws  down    an    oili 
mixture  of   carbonic   ether  (viii,    392)^    terchloracetic  ether   (ix.  HI] 
and   chlornsuccio   ether    (Malaguti).  —  Chlorosuccic  ether  ia  not  ktM>i 
in   the  separate  state.      Malaguti   supposes  it   to   be   C'l'l'H'O*; 
according  to  Gcrhardt's  formula  oi  chlorosuccic  acid  (ix.  430),  it  nooM 
rMuded   as   C*H»0,  CC1»H«0»  =  C»*CI*H'0*,    and   then    tho   eqi 
wul  be: 


CMa»HO»  +  hOW<fi  -^  <HC1  +  2C*H»0^  +  2C»a«HK)*  +  C*«CPlPn«. 


Carbonic 
ether. 


tcrchlortcetlc 
ether. 


According  tu  Malogutl's  formula  of  chlorosuccic  elhcr»  I  HO  sboali 
fonncd  %X  the  aauie  time]. 
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a.     Amidogm-nucUi. 
d.    Amidogen-nucUut,    C'AdH^ 

Butyramide. 

C»NHW=C«AdH^O«. 

CnANCEL.     Compt,  rend,  18,  949. 

Formation  (p.  91).  —  Pr^pavYt^t'on.  1  pi.  of  butyric  ether  is  briskly 
ai^itated  witb  6  pis.  of  aqaeons  ammonia  till  it  bag  completely  disap- 
peared, which  take^  place  in  about  eight  days,  after  which  the  liquid 
is  evaporated  down  to  one-third,  and  left  to  crystallize  by  cooling. 
(Chancel.) 

Properties.  Snow-white,  nacreous,  transparent  tables,  which  melt  at 
115°  to  a  colourless  liquid,  and  evaporate  without  residue.  Have  a 
sweet  and  fresh  taste  with  bitter  after-taste.  Permanent  in  the  air. 
(Chancel.) 

Calcolation,  according  to  Chancel. 

8  0 48    ....    55-17 

N  14    ....     16-09 

9H  9    ....     10-35 

2  0  16    ....     18*39 

0»NH»0« 87    ....  100-00 

Decompositions.      1.    The    vapour    of   butyramide    is    inflammable. 

! Chancel.)  —  2.  When  passed  over  red-hot  lime,  it  yields  butyronitrile 
Laurent  &  Chancel) : 

C»NH«03  «.  CNH?  +  2HO. 

3.  Butyronitrile  is  likewise  obtained  by  distilling  bntyramide  with 
anhydrous  phosphoric  acid.  (Dumas,  Malaguti  &  Leblano.)  —  4.  The 
aqneons  solution  of  butyramide  is  decomposed  by  boiling  with  fixed 
alkalis,  yielding  ammonia  and  an  alkaline  butyrate  (Chancel): 

C8NH«0»  4-  HO  -f  KO  =«  NU»  +  CH'KCM. 

5.  With  pentachloride  of  phosphorus,  butyramide  forms  butyronitrile, 
hydrochloric  acid,  and  chlorophosphorio  acid  (Cahours,  Compt,  rend. 
25,  325): 

C8NH»0«  +  PCI*  =  C«NH7  +2HC1  +  PClK)^. 

G.  In  cold  nitric  acid  through  which  nitric  oxide  gas  is  passed,  butyra- 
mide is  resolved  into  butyric  acid,  water,  and  nitrogen  gas  (Piria, 
X.  Ann.  Chim,  Pkys,  22,  177): 

C«NH»0*  +  N03  *  CH^O*  +  HO  +  2N. 

Comhinations,  Butyramide  dissolves  readily  in  water,  especially  in 
hot  water.  (Chancel.) 

%  Mercury-e^mpowidj  C'NH'HgO". — When  butyramide  and  mercuric 
oxide  are  boiled  together  in  water,  a  solution  is  formed  which  by  qv*^* 
VOL.  X.  \* 
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ration  yields  this  compound  in  tbin  nacreous  crystals,  reaembling 
of  butynLniide  but  having  a  higher   lustre.  (DeeeaigDev,   Ann.  Pha.t 
82,  234.) 

DrsMigncfl. 

8C 48     ....     25-81 

N «.     14     ...       7*53 

8  H «    ...       4S0 

2  0  '    16     ....       8-60 

Hg  _ 100  53-76     53-89 

CNH'-HgOa  ...  186     .  .  lOO-OO 

Thifl  compound  is  solubto  in  cold  water.  (Dessai^n^es.)  H 
Btttyramide  di.^aolve3  in  alcohol  nnd  ether.  (Clmnccl.) 


f.  Butylamine.. 
C«NH"=C*AdH',H\ 

WCRTZ.     N.  Ann,  Ch%m.  Phys.  42,  1G4;  Ann,  Phnrm,  92,  124. 
Butjframine,  Butjfriaqutf  Jiu/yiiague,  ButyXia, 

Fomuition.    By  the  aotion  of  potash  on   cyanate  and  cyanorate  of 
butyl. 

Pifj)firntion,  2  pt.".  of  sulpliohiitylnto  of  potash  are  distilled  irilh 
I  pt.  of  recently  prepared  and  ]>crfcctly  dry  cyanate  of  potash;  tb«  paitr 
mixture  of  cy^tuate  and  cyaniiralo  of  butyl  which  distils  over,  diseolrcd 
in  alcohol;  and  the  solution  boiled  with  fragments  of  oaostic  potaih. 
CarlK»nato  of  potai^h  is  then  formed,  and  butylamine  distils  over,  and  ii 
condeuiicd  in  a  small  quantity  of  cold  water  acidulated  with  hydrocUoric 
acid.  The  boiling  is  continued  till  the  residue  fuses  completely,  rdiI  do 
ion^r  gives  ofl*  alkaline  vapours.  The  resulting  fkilution  of  hydnv 
chtorate  of  butylamine  is  evaporated  to  dryness;  and  the  re&idual  rth 
freed  by  fusion  from  the  water  whiuli  it  retain^  pulv'cni(»'d  when  ■  ^* 
and  quickly  mixed  with  an  equal  weight  of  quick  lime.  ThU  mi\i 
thcti  intniduce.l  into  a  lube  uf  hard  glass,  which  must  be  fiUc«l  miui. 
to  about  four-fifthu;  the  upper  part  of  the  tube  filled  with  frugroentt  uf 
caustic  baryta;  a  gas-delivery  tube  bont  at  right  angl^  ndaptoil  to  Chr 
lari^er  lube,  and  made  to  pasn  into  a  finiidl  flask  stirronndoi  with  yet, 
and  the  tube  cnrcfully  heated  in  n  combuMion-furnace.  fKmi  the  ch 
end  onwards.  The  evolved  butylamine  is  then  completely  dchydnirJ 
the  caustic  baryta,  and  condenses  in  the  cooled  flii^k. 

Propertiet.  Transparent.,  colourless  liquid,  having  a  strongly 
niacnl  and  Mjmcwhat  aromatic  odour,  and  producing  denae  white 
with  hydrochloric  acid.     Boils  at  (J9^  to  70'\ 

Wurti, 
8C  4B      ..     65-75  Ca-5R  65-87 

N   14    ....     19- 19 

IIH  U'   ....     15-06    14-99       .     U-M 


C*AaUMl<    73 


1 00-00 


Muf  •\*n  hi»  rrfardcd  m  bntrlcnr  conjnH^tcd  with  imnioiiitt  CTl^NII",-**" 
amittonU  In  vbicb  I  Au  11  la  rtiilaoeJ  by  batjii    N(H,H,C*U*;. 
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CoM&tnalMMU.  Butylambe  dissolves  in  toater  in  all  proportions;  the 
aqaeoaa  Bolation  smells  like  tlie  pore  base,  and  is  very  caustic;  when 
oonoentrated  it  is  somewhat  yiscid. 

SaiU  of  BtUylamine.  —  Most  metallic  solutions  are  precipitated  by 
bntylamine  in  Uie  same  muiner  as  by  ammonia.  The  zinCf  cadmium 
tad  capper  precipitates  dissolve  in  excess  of  the  reagent;  gelatinous 
<dumina  likewise  dissolres  in  excess  of  bntylamine;  the  precipitates 
formed  in  solutions  of  chromium,  nickel,  and  cobalt,  are  insoluble  in  excess 
of  bntylamine.  With  nitrate  cf  tUver,  bntylamine  forms  a  tawny  yellow 
precipitate,  easily  soluble  in  excess.  —  (jtelatinons  ailioa  dissolves  in 
tmtylaminey  and  remains  in  the  pulveralent  and  amorphoos  state  when 
^  solution  is  er^orated. 

Sydro<Aiorate  cf  Butylamine  crystallizes  in  deliquescent  needles, 
which  meh  below  100°;  when  exposed  to  the  m,  it  ^vee  off  thick 
white  fames  and  volatilizes  without  residue. 

Wortz. 

8C 48-0     ....     43-83     43-83 

N   14*0    ....     12-78 

12  H    12-0     ....     10-95     11-05 

a  35-4     ....     32-44 

C»NH»,Ha    109-4    ....  100-00 

Goid^mU.  —  Hydroohlorate  of  bntylamine  and  terchloride  of  gold 
nay  be  mixed  wittiont  separation  of  a  double-salt;  but  on  evaporation 
the  double-salt  cirstallizes  in  rectangular  tables  of  a  pure  yellow  colour, 
bttt  melting  and  cnanging  to  orange-yellow  at  100°. 

Wartz. 


16  C 

96     .. 

..     18-32     .... 

5-34 

4-58  .... 
..  37-98  .... 
..     33-78 

....     18-79 

2N 

28     .. 

24  H 

24     .. 

....       4-84 

Au    

6  CI 

199     .. 

177     .. 

...     37-50 

2(C»NH»,Ha)  +  AaCl»      524     ....  10000 

Plaiinumr-iah,  —  Hydroohlorate  of  bntylamine  and  bichloride  of 
platinum  do  not  form  an  immediate  precipitate  when  mixed' even  in  the 
•Ute  of  concentrated  solutions;  but  on  evaporation,  the  double  salt 
oystallizes  in  beantiful  orange-yellow  laminae,  which  are  soluble  in 
waCe^  and  in  alcohol. 


Wnrti. 

8C 

...    48-0    .. 

..     17*18     .... 

....     17-18 

N    

.     14-0     ., 

..       5-05 

12  H    

..     12*0     . 

.       4-30     .... 

...       4-52 

Pt  

,..     990     . 

..     35-45     .... 

...     3502 

3  CI  : 

...  106-2     . 

...     3802 

CNH",Ha  +  PtCP  . 

..  279-2     ., 

...  lOO-OO 

Butrlamind    dissolves    in    all    proportions    in    alcohol   and    ether* 
(Wartz  )  % 


•L^ 
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p.     A  midogfn-  nuclexn.     C*AU'^*0^ 

Succinaniide. 
C''N»HK)*=C»Ail'H*0»,0'. 

FcnLiNO.  (1844.)     Ann.  Pharm,  49,  106. 

When  succinic  ether  is  sliaken  up  with  aqueoas  ammonis,  a  vhli 
(lepofiit  18  produced,  whic)i  must  l>e  left  for  a  few  days  till   it  iio  loi 
increases,  llien  wofihcil  witb  alcolml,  and  crvslallizcd  from  boiling  wi 
White  needles,  wliich  do  not  give  olT  nny  thing  nt  J  00",  and  melt  wh< 
auddcnly  heated,  turning  slightly  browu,  tut  without  further  &ltorati< 


8  C .M«. 

.    48 

.    s 

.     32 

««     4V»    .... 
....     24-14     ... 
....       6-90     . 

.  .     27-58     ..., 

Fehling. 
41*69 

2  N  ,  ..„ 

8  H 

2413 

7'00 

4  0 

.    .     27*18 

cNmNy 

.  116 

...  lOOOO      ... 

10000 

Suocinamide  slowly  hooted  to  200^  and  kept  at  tliat  leinperalarc  for 
a  conaiderable  time,  giveu  ofT  a  large  quantity  of  aminoniit,  and  after- 
wardd,  wlieu  the  hont  i.s  increased,  sublimea  in  the  form  of  bisuocinaniidf, 
leaving  a  small  quantity  of  charcoal  (Fehling): 

C»N^H«0<  -  C»NH«0«  +  NH». 

In  cold  nitric  ucid,  through  which  nitrous  pL8  U  |>as^d.  it  h  resolrpl 
into  succinic  acid,  walor^  and  nitrogen  givs  (Piria,  .A'.  Ann.  Chiin.  Php. 
22, 17T): 

CN3H»0<  +  2NO>  «  C^H'O*  +  2HO  +  4N. 

Tlie  boiling  aqueous  solution  of  1  pt.  Huccinamiilo  mixed  with  bichloriJc 
of  platinum,  deposits  un  cooling  almost  exactly  2  pts.  of  chloropUtintB 
of  ammonium:  iienco  I  At.  nitrogen  i^  tninitrcrrcd  to  the  platinuin-mlt 
(Fthlii.g.) 

Succinamido  dissolves  in  220  pto.  iS  wat^r  at  15°,  and  iu  0  pt<.  d( 
Ixtilin;^  water;  it  i^  insoluble  \\\  finer  TinA  in  absolnto  af<^of,  sparingly 
solubto  iu  hydrateJ  alcohol.  (Fehling.) 


f .  Bulylic  tJrethane. 

C"NH»0*=C*AdH'.2C0'. 


K.  lluWAyK.     X*  Ann.  Chim, 
Chan.  Soc.  Qu,  J,  8,  270. 


Pks/$,  44,  ga?;  Jnn.  I'hfirm.  S5,ri: 


Obtained  by  thtt  action  of  ffaseoue  or  liquid  chloride  of  eyaoo^o 
on  butylio  alcohol,  hn  formutio:i  Iteing  however  usually  accomjianiMl  )| 
that  of  carbcmaeof  butyl  (p.  104). —  The  beiit  mode  of  preparing  il  »*  J*" 
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mr  liquid  chloride  of  cyanogen  into  butylic  alcoliol.  The  reaction  takes 
place  quickly  if  aided  by  beat,  more  slowly  at  ordinary  toiuiwratures.  It 
is  gcoerally  indicated  (in  ca^o  tbo  butylJc  alcobol  containe  water)  by  the 
formation  of  a  mass  of  crystals  witliin  the  liquid;  it  ia  complete  when 
the  odour  of  chloride  of  cyanogen  has  completely  disappeared.  The  best 
mode  of  accelerating  it,  is  to  heat  the  mixture  in  a  sealed  tube  immersed 
in  a  water-bath.  After  cooling,  the  crystaU  must  be  well  pressed, 
then  introducerl  into  a  retort  and  dietilled,  the  receiver  being  changed 
as  soon  aji  f  of  the  liquid  has  passed  over,  and  the  portion  which  distils 
at  220""  being  collected  apart.  This  productj  tlio  butylio  urcthanc,  ia  an 
oily  liquid  which  solidifies  on  cooling,  and  paitly  collects  in  the  retort 
iu  a  shining,  cry:«tuUitio,  unctuoui^  mat's.  It  must  be  carefully  collected 
and  pressed  between  folds  of  bibulous  paper.  It  is  finally  purified  by 
crystallization  from  boiling  alcohol. 

Beautiful  nacreous  cryetals,  having  a  btrong  lustre,  unctuous  to  the 
touch,  melting  at  a  very  gentle  beat,  and  distilling  without  alteration. 
They  are  inaoTuble  in  water,  but  dissolve  in  alcoliol  and  ether. 

'^L  Humann. 

K  IOC  60    ....  61-2fl    5109 

^^^^^  N  ..„ ...  11*97 

^^^^B  IIH  11    ....  9*40    9-18 

^^^^^T  4o  ...  27-35 

^^^  C'NHi'O^  117     ....  100-00 

I    May  be  regarded  aa  a  compound  of  carbonate  of  butyl  with  car- 
bamide: C'"NH»'0'=C*H»0,CO^  +  CNH=0.  (Humann.) 


e.     Nitrogen-nuclei, 

a,    NUrogeii-nudeua  C*NH\ 

Butyronitrile.    C»NH^ 

Dumas,    Maiaguti  &  Ledlanc.   (1847.)    CompLrend.  25,  442,  and 

658. 
liACHENT  «fe  CuAKCEL.     Compt,  rend.  25,  884. 

Pr^araiion.  1.  By  distilling  butyrate  of  ammonia  with  anhydrous 
phosphoric  Bcid.  (Duniaa,  &.c.)— 2.  By  passing  vapour  of  butyramido 
over  lime  heated  to  dull  redness.  (Laurent  &  Chancel.)  The  eecoml  mode  of 
^paration  i»  not  »o  good  aa  the  first.  (A.  W.  Uofuiann,  Ann.  Pharm.  65,  55.) 

Properties.     Transparent,  colourless  oil,  of  ep.  gr.   0-795  at  12'5'*; 
boils  at  118.5°.     Has   an   agreeable  aromatic  odour,  like  that  of  bitter 
■  lond  oil    (Dumas,  Malagiiti  iSc  Leblanc.) 

'  Calculation,  accarding  to  Dumu,  Mai.  &  Lebl. 

9C      » 48     ....     69-5fi 

N         ,, _ 24    ....     20-29 

7  h"." 7     -■■     ^Q^'5 

CWH' « V    W    •  •  100  00 
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Decompositions.     The   compouod   dissolvM   in   boiling    poiMb   vil 
6Tolution  of  ainnioni.o,  and  forms  biityrato  uf  potoeh: 

C?*NH?  +  KO  +  3HO  ^  C»U^KO*  +  Nti\ 

With  potttssiura,   it  forma  cyauide  of  potassium  and  a  mixture  of  hi 
drogen  gas  and  a  carburetted  hydrogen  which  is  dt^nser  than  ihrnt  whi 
18  evolved  by  pota«sinm  from  acotonitrrle  (ix.  294).    (Dumiu,  Mali 
A   Leblanc.)     [According  to   the   equation:   C''Nir  +  K=C«NK  + 
C*H*,  this  gaseous  hydrocarbon  should  be  propylene.] 

[Just  aa  acetonitrile,  C*NH*,  may  bo  regarded  as  cyftniJe  of  metlij 
or  hydrocyauate  of  methylene,  C'U*.C*N  or  CHlONH,  so   also 
bnlyronitrilo,  CNH',  be  re^rded   aa  cyanide  of  propyl,  OH%C"N, 
hydfrocyanate  of  propylenCj  C'H'.CNH.] 


Petinine. 
C«NH«=C«NH',HM 

Amdeiuon.  (1848.)     Phil.  Mag.  7,  33,  174;  also  J,  pr.  Chan,  45,  KOj 
abstr.  Ann.  Fharm.  70,  32. 


Prom  iriritvuf  roUHIe.     Constitutes  a  rerj  small  portion  of  the  •mp]rream*tie  All 
obtatncNl  by  the  dry  distillation  of  bones, 

Pr^panUi^n.  Crude  tarry  bone-oil,  to  the  amount  of  about  U 
poaodfl,  is  distilled  at  a  gradually  inciieosing  heat  in  a  half-filled  iroB 
retort,  till  about  |  has  pa^^aed  over;  the  reeulttng  pale  yellow  oil  ssp** 
rated  from  the  watery  diijtillate,  then  aet  a^ide,  and  frequently  agitaM 
for  8  to  14  dav!),  with  a  mixture  of  1  pt.  oil  of  vitriol  iind  10  pta. 
the  acid  liquid  diluted  with  a  larger  quantity  of  water  and  ae] 
from  the  oil;  and  the  oil  ai^ain  treated  several  times  with  dilute  sulphi 
acid  to  remove  the  volatile  alkaloids  completely.  The  dark  brown 
red-brown  acid  extracts  thus  obtained,  which,  besidca  a  number  of  " 
coutain  also  a  neutral  oil  and  pyrrol,  are  boiled,  after  addition  of 
sulphuric  acid,  in  a  ftorcolain  or  copper  vessel;  freed  from  the  red 
whtoh  separates  out  and  causes  violent  percussion;  and  contiDQoQsl| 
boiled,  with  renewal  of  the  water,  till  a  samplo,  subjected  to  dislilliti(>i' 
no  lougor  evolves  pyrrol.  The  liquid  is  theu  filtereil  from  fre-l  "^ 
of  resin  which  have  se]»arated  out,  neutralisotl  with  potash  or 
and  diatilletl  together  with  the  oil  smelling  of  ammonia  anl  ; 

sea-crabs,  which  rifies  to  the  surface,  as  long  as  the  oil  which  pi-  r 

cuDtinueti  to  dissolve  in  the  watery  portion  of  the  dic^lillato.      \i    ' 
Uticm  tw  further  contiuucd.  and  the  receiver  cfaaoged,  a  kmall  portion  of  oil  [ 
which  finka  in  the  water;  and  iu  the  retort  there  remnina.'above  the  watrry  Utinui,  m\ 
uiljr  mixturr  of  lew  ToUlilr  «Ikiiloid«.  — Qu  dissolving  hvdratc  of  potftsb  ilT 
the  watory  distillate  thus  ohtnined,  an  oily  mixture  of  ammonia,  potiniM^I 
picoline,  and  two  or  three  other  alkaloids,  rises  to  the  surface,  and  m/kf 
be  romuvo<l  by  a  oiphon,  whilst  a  portion  of  the  petinine  remains  dis* 
•olred  in  the  aciueuus  potash.  —  a.  To  obtain  the  petinine  from  the  oil/ 
mixturr,  this  mixture  is  dehydrated  by  addiu;:  hydrate  of  potash  to  it  si 
long  as  that  substaaoe  takaa  up  water;  and  theu  cepeateoljr  dialUlid  ill 


^■^^^^^^^^^^  F£TININB.  ■    ■ 151 

^  retort  fitte<l  wiib  a  thermometer,  the  oil  which  passes  between  71° 
and  100',  Aod  consists  chiefly  of  pctinine.  bciug  collected  apart. — 
6.  The  petiiiine  which  rcinaiuH  ditj^ulvcd  in  thu  u^uctma  potash  is  sepa- 
rated therefrom  hy  a  short  di^jtiUation,  iiiid  Trout  the  water  which  pasjies 
over  with  it  by  treatmeut  with  hydrate  of  pot.vsii.  —  L:^sl]y,  the  two 
porttouti  of  putiuine  obiaiucd  by  a  and  6  are  uuitel,  and  completely 
purified  hy  repeated  fractional  uiiitillation,  with  a  well  cooK-d  receiver, 
whereby  a  lar^o  quaotity  of  aiumouia  U  expelled,  the  process  beinjj 
coQtiaued  till  the  boiliug  |>oint  uf  the  di.^tillatu  becomes  cuastant. 
Complete  dehydration  is  utiaiuo^l  by  Icaviug  the  product  for  cievcral  Jays 
in  contact  with  caustic  pota«h,  theu  deoaniiug  aud  rectlfyuig. 

Properties.  Transparent,  colourless,  strongly  refracting  liquid,  lighter 
than  water,  boiliug  at  about  70*5^  Has  a  very  punjfent  odour,  reaem- 
bliug  that  nf  ammonia,  but  not  exactly  the  santej  in  the  dilute  state,  it 
has  the  otiensive  odour  of  rotten  apples;  its  taste  n  hot  aud  very  pungoot. 
It  blues  reddened  litmus^  and  forms  white  fumes  with  hydrochloric  acid 
Id  over  it, 

CakutatioR,  according  to  Cm.  Andenon. 

8  C - - ...     48     ....     «7GI  -     CC'66 

N „,. 14     ....     19'72 

9  H.„ ^ „.      9    ....     12-67  13-97 

C?NHMP 71     .„,  100-00 

Anderson  prefcrt  the  formula:  C^Nll^";  Gerbordt  (iV,  /.  Pharm,  14,  378,  and 
Compi.  Chha.  1849,  12),  the  brniula  CNH".  According  to  thU  Uttn-  formula, 
p4-tiiiine  is  identical  or  raetamcric  with  butylaniinej  also  metameric  with  biethylamine 
and  methylopropjUmine. 

Decompositions.  1.  Bromine-water  drnpt  into  aqueous  petinine  pre- 
cipitates an  oil  soluble  in  acids,  whil.'^t  hylroHmniatc  of  petinine  remains 
in  solution.  The  oil  is  perhaps  CNBVH'  [or  eNB^H"].  — 2.  Cold 
aqueous  chloride  of  lime  does  not  colour  aqueous  petinine,  but  causes  it 
immediately  to  emit  an  extremely  pungent  odour.  — A  solution  of 
petiuino  iu  excess  of  concentnitod  nitric  arid  may  bo  boiled  for  a  lou^ 
time  without  perceptible  decomposition.  —  IT  Petiniue  i«  deconipoaed  by 
nitrous  acid,  with  evolution  of  nitrogen  and  formation  of  small  oily 
globales,  probably  consisting  of  nitrite  of  bufyl.  (A.  W.  Hofmann,  Ohetn. 
iftjc.  Qu.  J.  3f  230.)  The  decomposition  appears  to  be  similar  to  that 
of  cthylamine  (ix,  58),  supposing  that  pctinino  is  identical  with  butyla- 
mino.   ? 

Combinations.     Petiniue  dissolrea  in  W'lUr  in  all  proportions. 

It  combines  with  the  stronger  acids,  the  couibiiiation  being  attended 
witlk  evolution  of  boat.  It  ^irocipiEutcR  ferric  salts,  aud  is  the  stron>;cst 
of  all  the  alkalis  contained  in  Ixmo-oil.  The  PetinintmlU  crystallizo 
readily,  are  very  permanent,  aud  do  not  become  coloured  by  exposure  to 
the  air;  those  which  contain  volatile  acids  may  be  sublimed.  —  They  are 
all  5oluble  io  water. 

StJp/uite  of  Petimtif.  —  Dilute  sulphuric  acid  neutralized  with  peti- 
niue give**  off  petinine  when  evaporated  and  leaves  a  syrup  which  soli- 
difies t4j  a  laminated  masri  of  a  very  acid  aud  somewhat  deliquescent  salt, 
which  dissolves  very  readily  in  water. 
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HlHlroclihrate  of  Petinine.  —  Dry  petinine  dissolves  in  }iy*lrocbloi 
acid   with  great  evolution  of  heat,  anil  yields  a  salt  which  5ublime4«  h 
fine  needles,  and  is  extremely  soluble  in  water. 

Pctinino  dissolves  in  dilute  but  not  in  concentrated  solution  of 
it  diaaolves  a  email  quantity  of  hydrate  of  pota«h. 

It  precipitates  cupric  oxide  from  Ma  suits,  but  redissolvos  it  wbi 
added  in  excess,  and  forms  a  6(»lution  of  a  Hno  blue  colour. 

Am  alcoholic  solution  of  petinine  forms  vr\i\x  jynAochlorid^  of  itn 
a  white  precipitate  which  <lf.«:<olv08  in  a  large  quantity  of  hot  water, 
more  readily  in  hot  nlcoho),  und  crystallizes  from  tuo  solution  in  ftilvfry 
lamina*.  It  dissolves  very  readily  in  cold  dilute  hydrochloric  acid.  It4 
aqueous  solution  gives  utT  jwliuiuo  when  boiled,  aud  deposits  a  whit* 
powder. 

With  terchlorid^  of  f/oid,  petinine  fonns  a  pale  yellow   precipitaUB 
which  does  not  diseolvo  when  the  liquid  is  boiled.  ^M 

With  hiehloride  of  platinnmy   in  not   too  dilate    solutions,   petinia^| 
forms  a  yellow  precipitate,  which,   by  cry.stullizatioa  from   hot  water,  i^H 
obtaiuodv  in    golden   yellow  tables    re«cmbltng  iodido  of   loud.      TbesoV 
ctystals  dissolve  with  tolerable  f.icility  in  cold,  readily  in  hot  water,  alfo 
in  alcoholj  and  are  not  decomposed  by  boiling  the  aqueous  solution. 

Crifttata.  And«r*on. 

8  C   .. — 48*0  ....  17*32  16-93 

N  „ 14'0  ....  B-05 

10  H  « „ 100  ....  3-61  417 

Pt  W'O  ....  .H5  71  3546 

3  CI  106'2  ...  3H  31 

c^ir,Ha+Pia«...  277'2  ....  loooo 

According  to  Anderson,    it   it  C*NH"*,Ua  +  PtCl':    sccordiiur    to    04>riM«4L 
C«NH»,HCl  +  PlCP. 

Petinine    dissolves    In    all   proportions    in   nicoholt  etAfr,  and  piU. 
(Anderson.) 


fi,    Sihv^cnuuclcui.     CNH*0-. 

Bisuccinamide. 
CN  H»0*=C''XU»0\0*. 

FitL.  d*Arcet.  (1835.)   Ann.  Chim.  Phtjt,  38,  204;  also  Po^ry.  3C,  8«. 
Fkbling.     Ann,  Phann,  49,  108. 

LlVRRNT  &  Gbbharot.     Vompt,  chim,    1849,  108:  also  J.  pr  Cktt 
47.71. 


(D'AfMt);  SiutiMiMide,  (Laurent  &  Gcrhuylt.) 

Formation  and  Preparation,     When  dry  ammoniacat  g%M  t§  iitfl 
OT«r  suooinie  anhydride,  heat  'm  ovohed  bullicient  to  melt  and  voUtdista, 
portion  of  tbe  bivuccimuuidc  produced,  and  of  the  water,  *o  that  it  is  onl/i 
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ay  to  heat  tbo  vc^^sel  a  little  towards  the  ouU  uf  the  ojK^ratiou,  till 
■B  Hm  bisuccinamldo  is  sublimed  (D'Arcct.): 

C«U<0»  +  NH5  -  CT<U»0<  +  2H0. 

The  same  sublimate  la  also  obtained  on  passinEf  dry  amnioniactl  ^^aa  into 
succinic  acid  fused  at  180^.  (Fehling.)  —  2.  When  neutral  succukiIo  of 
ammonia  is  heated,  bisuccinamide  sublimes,  after  previous  evoluttuu  of 
■n-atcr  and  ammonia.  (Fehling.)  —  3.  When  anccinamide  is  heated  for 
some  time  to  200^  till  ammonia  is  no  longer  evolved,  and  the  heat  then 
increaaod,  the  residue  sublimes  as  bisuecciuamide.  (Fehliuj*.) 

The  sublimate  mnat  be  purified  by  crystallization  from  water,  and  the 
crystals  dehydrated  at  100^.  (Fohling.) 

Properties,     ^\'hite,  8ubliinabk\  (D'Arcct.)  Reddens  litmus.  (Laurent 
A  Gerhardt) 

D'Arrct.  Fehling. 


I 


8  C  «. 

N  ». 

5  H _ 

4  O 

...  48  . 
...  14  . 
..   5  . 
..  32  . 

..  48-49  ... 
..  1414  ... 

..   5*05  ... 
..  32-32  ... 

....  48-78  ... 
...  15-29  ... 
....   5-55  ... 
....  30'3B  ... 

....  48-y7 
....  14-62 
....   5-31 
....  3110 

CNHK)*  .„ 

...  99  . 

.,  100-00  ... 

....  100-00  .„ 

....  100-00 

Deconipositif>7it.  1.  When  hcateil  with  pota^th-ley,  it  gives  off  ammonia 
(D'Arcet),  and  forms  succinate  of  potash.  {Fehlinjjj.)  — 2.  Similarly,  with 
the  stronger  acids,  it  yields  nn  ammoiiiacai  salt  and  free  succinic  acid. 
(Fehling.)  On  the  other  hand,  a  boilim;  aqueous  solution  of  blsnccinamide 
foruis  with  bichloride  of  platinum  a  clear  mixture,  which,  when  evaporated 
to  a  syrup,  and  again  taken  up  with  alcuholj  leaves  but  traces  of  chloro- 
piatinate  of  amnionmni.  (Fchlin;:^.)  From  a  poliiti<m  in  Ijot  concentrated 
potash,  it  separates  out  unaltered.  (Laurent  &  Gerhardt.) 

Cbmbinations.  Bisuccinamidc  diasolvoa  abundantly  in  Wafer^  and 
wbea  the  solution  is  left  to  evaporate,  separates  in  beautiful  rhomho- 
hedrons  (D'Areot),  which  give  off  their  151)4  p.  c.  (2  At.)  water  at  a 
temperature  considerably  below  100'.  (Fehling.)  Khombic  octohedrons 
converted  by  truncation  of  their  smyniits  into  rbombic  tablea  {J^i^/.  42), 
/)  :  rt  =  125^;  acute  angle  of  the  rhomb olietlron  =  67"  nearly.  The 
crystals,  when  cxpotscd  to  the  air,  gradually  give  off  their  water.  (Laurent 
5i  Gcrhdardt.) 

Hjfdraled  CryttaU.  D'Arcet. 

b  BC «. - 48     ..«     4103     42-62 

^L__  K.M.« „ « 14    ....     n-96     1274 

^^K  7  U 7    ....      5-98    6  04 

\ 

"From  a  mixture  of  JltxryUi-wottr  and  bisucciuamiJei  carbonic  acid 
throws  down  only  part  of  tho  baryta.  But  a(jucous  bisucciuamide  boiled 
with  carbonate  of  baryta,  dissolves  but  a  very  small  qnanlity  of  it. 
^Febliiig.) 


CNUfio'  +  aAq m   ....  10000   ioo*oo 


Or: 

C^NH*0*    09 

2  HO 18 


Fell  I  Lu  a;. 

84.01      84-06 

15-39     15-94 


C«^H*0*  +  2.A.q. 117     ...   lOO'OO     100-00 
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Aqueous   bbuccinamidc  dissolves,   even  at  a  gentle  heat^  Kot 
quickly  on  boiliui;,  a  large  quautity  of  L<od'Oxide,  wUbout  ctving  off 
trace  of  amuiouia,  unlcAtj  the   bulling   bo  ooutiuucd   uunvcvB^sarily  lo"^] 
The  solution  evaporated  in  vacuo,  leavc;^  a  very  viscid,  amorphous 
which  dries  up  slowly  but  completely,  and  fu.^esi  to  a  clear  liuuid  betov 
100°  without  further  loss  of  wei<;ht.      It  cou tutus  57'6o  p.  c.  rbO,  IS  63 
C,  5  23  N,  2-56  H,  and  150.3  0,  and  is  therefore  =  4Pb0.3C*XH',0*  -k- 
3H0.     Whcu  too  strongly  heateil,  it  gives  oflT  ammouia,  and  aftertri 
forms  a  turbid   solution  with  water.     It  quickly   becomes    moist  wht 
exposed  to  the  air,  and  forms  with  water  a  clear  solution,  from  wiu< 
alcohol  throws  down  a  concentrated  aqueous  solution  of  the  lead-ooia* 
pound  in   the  form  of  u  vii^id  transparent  mass.     If  carbonic  ooid 
parsed  through  the  aqueuua  solution  as  lon<!:  as  Icod-oxide  is  precipiUl 
thereby,  and  the  filtrate  evaporated   in  vacuo,  a  white  opaque  ma»  ifti 
left,  which   melt«  below  100^;  it  contains  40-1.^  p.  c.  PbO,  and   is  tli«C' 
fore  =  2PhO,3C*NHH)\     The  solution  obtained  by  heating  carbonate 
lead  for  some  timo  with  aqueous   bisuccinnmide   in  the  watcr-batlii  pr^l 
bably  contains  the  same  compound.   (Fehling.) 

T  Afercuiy-<^Hp<>und.  ONH*HgO*.  —  Bisnecinamide  dissolves  mefj 
curio  oxide  with  great  fncility,  this  compound  being  formed,  witkl 
oUmination  of  1  At.  water: 

C^\H»a<  +  HgO  =  C^^H*HgO<  +  HO. 

The  Rolation    somewhat  concentrated,  and  filtered  while   hut, 
tilled   on  cooling  with  delic^Ue  silky  nceiHes  which,  after  washing 
drying   in  vacuo,  are  found  to  contain  .'iO'4S  p.  c.  mercury.      The 
formula  requiring  50*50.  (Des*saigncs,  Ann,  Pharm,  82,  234,)  % 

iSit vrr -compound .  —  Obtained  by  adding  a  few  drops  of  ammonia  to  a 
boiling  concentrated  alcoholic  solution  of  bisuocinaniide,  then  nitrate  of 
silver,  and  leaving  the  solution  to  crystallize  by  cooling.  If  the  bta«^ 
cinamide  is  mixed  with  succinic  acid,  the  liquid,  after  atldition  vf  lb* 
nitrate  of  silver.  mut<t  be  filtered  hot  from  the  precipitated  surrinaU  of 
silver.  —  Beautiful  four-sided  prisms  with  pyramidal  summits.  (Lavfvnt 
k.  Gcrhardt.) 


«....,     4B    . 

„ u    . 

„.     23*30     . 
...      6W 
...       1-94     . 
...     52*43     . 
...     15-53 

Uarrotai 
23-0 

4H.. 

4^ 

— 4     . 

„  108     . 

„ aa  . 

2-1 

52-3 

C«NH' 

'HcO«    206     . 

..  100-00 

The  rrystalfl^  wlien  suddenly  heated,  detonate  like  oxahito  of  oNw; 
when  gradually  heated,  they  emit  a  ]>eculiar  sharp  odour,  and  give  off  aa 
oil  which  crystallizes  on  cooling.  They  give  ulT  ammonia  only  wbA 
tnrated  with  hot  solution  of  potash.  With  dilute  hydrocldoric  acid,  thejr 
are  resolved  into  chloride  of  silver  and  reproduce*!  bisuccinamide.  Thtf 
dieaolve  very  readily  iu  ammonia,  sparingly  in  rold,  and  pretty  readily 
hot  water  or  alcohol. 

Whvn  this  compound  is  boiled  for  a  short  timo  with  wat«r 
a  few  drops  of  auinionia,  the  solution  yiulds  on  evaporation,  amAU, 
inf,  right  rhombic  prisms,  with  acute  lateral  edges  of  75'",  whiol^ 


UIALURIC  ACID. 


155 


tdenly  heated,  are  decomposed  wittiotit  detonation,  and  leave  a  residue 
of  silver  coDlaiuing  charcoal;  ibey  dissulve  in  water  iimeb  more  readily 
than  the  procediog  compound,  but  bchavo  iu  tbo  same  luauncr  with 
hydrochloric  acid.  According  to  tbo  folluwin^  nnnly^is,  they  are  cither 
bihydi&teti  silver-bisuccinaiuide,  or  —  which  is  more  probable — suc- 
cinaniate  of  silver  ^  C^NH"A^O*.  (Laurent  &  Gcrbardt.) 


8  C 

N 

6  H 

A».....» 

6  O 


OryttaU, 


48 

14 

6 

lOB 

46 


Laurent  &  Gerhordt. 
2V7 


21-43    ... 

6*2& 

2-68     a-7 

48-21     48-3 

21-43 


224    ....  100-00 


Ammoniacal  SUvfr-compound.  —  The  solution  of  BilTer-bisuccinamide 
in  a  email  quantity  of  unLmuuia,  leaves  by  spoutaueous  evaporatiou  an 
alkaline  syrup  which  gradually  solidifios  in  a  hard  crystalline  maaa 
composed  of  square  or  rectangular  prisma.  Thia  substaure  gives  off 
ammonia  when  treated  with  potash-solution,  cvcu  at  ordinary  tenipcra- 
tures.  In  contact  with  concentrated  hydrochloric  acid,  it  heoonica  very 
strongly  heated,  and  gives  off  fumes  of  sal-ammoniac.  After  the  am- 
monia has  been  preoipitated  from  the  solution  of  the  compound  in 
hTdrochloric  acid  by  excess  of  bichloride  of  platinum,  tbo  filtrate, 
if  boiled  with  strong  hydrochloric  acid  and  evaporated  to  dryness,  yields 
another  quantity  of  chloroplatinate  of  ammonium  about  equal  to  the 
former.   (Laurent  &  Gerhardt.) 


8  C  

Crygtai*. 

....     48     . 

....  Xi  .. 

..     21-52 
..       ri-28 
..       1-80 
..     48-43 
..     14-35 
7-62 

Uorsnt  &  Gerhardt 

N 

4  H 



6-0 

••»-—'•■•••- • 

....  108     .. 

....     32     .. 
....     17     .. 

48-2 

7'0 

NH^^CNH^AgO*   

....  223     . 

...  100-00 

fiisuccinamide  dtsgolves  pretty  readily  in  alcoholy  sparingly  in  «iher, 
(D'Arcet.) 


7.     mtrogai-nuclcm.     C«NAdHK)'. 

Bialuric  Acid. 

C^N^H^O'^C^NAdlPO'^O*. 

EBia  &  Wohleh.  (1838.)     ^nn.  PAarm.  26,  276. 
Gbsooby.     FhiL  Mag.  J,  24,  187j  also  J.  pr,  Cfian.  32,  277. 

Ft/rmatiofi.  When  sulphuretted  hydrogen  is  passed  through  a  boiling 
aqueous  solution  of  alluxiin  as  long  im  any  action  takes  place,  the  liquid 
no  longer  deposita  alloxautia  on  cooling;  gives  with  baryta-watar  v>ut  oi 
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contact  of  air,  uot  a  blue  but  a  white  precipitate;  and  produce*  wit 

carbonate  of  ammonia  a   large   (|uautity  of    crystals   of  dialuMte  of 

ammonia:  ^ 

CNm^O*  +  2HS  =  C«Nni*0«  +  28.  ■ 

2iiie   and   liydrochlurie   acid    also    rodnee    aaueoua   alloxnji   partly  to 
alloxaiitio,  partly  to  tlialuric  acid,  (Liebig  &  Woliler.) 

Preparation  f>f  DialuiiUe  of  Ammonia,  1.  A  boiling  aqueous  aolutioB 
of  alloxiiii  is  completely  decomposed  by  a  stream  of  sulphuretted  hydro- 
gen, and  the  acid  liquid,  after  filtration  from  the  sulphur,  is  neutralued 
With  carbonate  of  amniouia,  which  produces,  with  efferveaccncc,  a  white 
crv^taKiiic  precipitate  of  diulumte  of  ammonia.  —  2.  A  eolutiuu  of  uric 
ncid  in  dilute  nitric  acid  is  mixed  with  a  quantity  of  hydrosulphate  uf 
ammoQiaf  sufHcient  to  nearly  neutralize  its  acid  reaction,  £0  that  it  *tili 
reddens  litmus  slightly;  the  rc:=ulting  pa>ty  precipitate  washed  with  ooid 
water;  dissolved  in  boiling  wntcr;  ana  the  filtrate  mixed  with  corbooaif 
of  ammonia,  whereupon  it  solidifies  on  cooling  to  a  crystalline  maa  of 
dialurato  of  nmmonia. — G.  An  aqueous  solution  of  alluxan  is  treat^t 
with  zinc  and  hydrochloric  acid,  and  the  liquid  decanted  from  the  precipi- 
tated alluxuntin  is  mixed  with  carbonate  of  ammonia  till  the  oxide  <4 
line  at  6rst  precipitated  is  redissolved;  it  then,  after  a  while,  yield* 
crystals  of  dialurutc  of  ammonia.  (Liobig  &  Wohler.)  —  4.  Ammonit  u 
added  at  ordinary  temperatures  to  the  mother-liquid  obtained  in  the 
preparation  of  alloxan  or  alloxantin,  till  the  liqaiu  reddens  litmus  bat 
eli^'htly;  sulphuretted  hydrogen  is  then  paseed  through  it,  till  the  sulphur 
at  first  precipitated  is  redissolvcd;  the  liquid  heated  till  the  dialurHio  of 
ammonia  whicL  thickens  the  liquid  is  dissolved;  a  small  quantity  of 
hydro6ul]*hate  of  ammonia  addeu,  if  ueceseary,  to  dissolve  auy  sulphur 
that  may  have  remained  undissolved:  the  clear  liquid  left  to  oool;  the 
crystallized  diuluratc  of  ammonia  collected  on  a  filter;  washed,  first 
with  dilute  hydrosulphate  of  ammonia,  then  with  alcohol  till  the  wath- 
liquid  runs  through  pure  and  colourless;  pressed  quickly  in  the  filter 
between  bibulous  paper;  and  dried  iu  vacuo  over  oil  of  vitriol.  (Grcjcory.) 
If  it  should  still  i»e  not  quite  pure,  it  must  be  once  more  diBvolvod  in 
wami  water  containing  hydrot^ulphnto  of  ammouia,  and  the  ciyiUli 
washed  and  dried  as  above.  (Gregory.) 

J'lffxiftUion  of  Diafuric  acid.  From  a  solution  of  dialoiato  of 
ammonia  in  warm  hydrochloric  acid^  the  dialuric  acid  separates  no  cvolioc 
in  crystals,  which  must  be  quickly  separated  from  the  mother-liquor  m 
drieu.  (Gregory.)  —  This  experiment  bud  been  prerioiwly  mide  by  Liebig  &  WttUcr. 
who.  howL'\rr,  from  their  analjtis  oT  the  cryttaU  thu«  obtmined,  regmrdcd  thea  • 
ttllaxuitin,  which,  on  acrount  of  the  itcculiar  cryitalline  fumi,  they  renrded  ai  diair- 
phous.  Gregory  nifK»t4  that  the  cryiul*  of  diaJuric  acid  fir*t  prodncvd  amy  htw 
been  conrerted  into  alloxnntin  by  the  uxygen  of  the  air,  without  r.)vanging  tbetr  foaa. 

Propertif$.  Colourle5te  crystals,  which  resemble  tlioee  of  alloxaotiB. 
and  reddcu  litmus  strongly.  (Gregory.) 

Cryttaltixed  Acid,  according  to  Gregory. 

8C -.     4a    »..     33-53 

2N . 2H    ....     19-45 

4  H ™      4     ....      8'78 

SO Ci    ....     iiii 

CT^H*0" HI     ...  lOOOO 

I^Hrbig  h  W6bler  had  prevkotuly  deteroiutcd  the  cua»titution  of  the  Mid  IfMi  1^ 

mut1jrn9  ol  the  ainiuonla-iilt. 


DlALVniC  ACit). 
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Deeompoftit/ins.  I.  Aqueous  dialuric  acid  (and  likewise  iKe  crystal- 
lized acid  when  immersed  in  the  aaaeouH  mother-liquor)  is  partially 
fonverted,  d<iubt1e£3  with  absorption  of  oxygen  from  the  air,  into  allox- 
antin,  so  that  it  no  longer  forms  a.  white  precipitate  with  Imryta-water, 
but  flesb-coloared,  purple,  or  violet,  according  to  the  (juautity  of  the 
a)loiautiu  produced  (Gregory): 

2C»N5H*0»  -1-  20  =.  C»NMI*0'*  +  4UO. 

M'heu   dilate  sulphuric  acid   is    poured  upon   crystallized   dlalnrate  of 

^monia,  an  indlsttuctly  crystuUine  residue  [of  dialuric  acid]  h  obtained, 

"lich   dissolves  in  a  large  quantity  of  wator.     This  solution  deposits 

loxaatin   in  a  few  hours   [on  exposure  to  the  air?];  and  the  filtrate, 

rhen  freed  from  sulpliuric  acid  by  boiling  with  carbonate  of  baryta,  and 

ten  filtered  and   evaporated,  eolidifies  willi   furniation  of  transparent 

isms  [of  dialuric  aciJ  ?]  rcscniblin;;  oxalic  acldj  no  urea  is  produced  in 

lis  reaction.     On  the  other  haml,  a  solution  of  dialurate  of  ammonia  in 

irm  hydrochloric  acid  yieldu  ou  cooling,  crystals  of  dimorphouM  allox- 

itin  [dialuric  acid  converted  into  alloxantin  by  the  action  of  the  air], 

id  urea  is  found  in  the  mother-liqunr.   (Liebig  &  Wohlcr.)  —  2.  When 

aqueous  fiolution  of  dialuric  acid  is  boiled,  oxalic  acid  and  other  pro- 

icis  of  decomposition  are  formed.  —  The  boiliuij  aqueous  solution  of 

loxan,  completely  convertcil  into  dialuric  acid  by  the  action  of  sulphu- 

rtted  hydrogen,  then  filtered  from  fiuljhiirj  an<l  coucentrated  in  a  retort 

it  of  contact  of  air,  deposits  on  cooling:  (L)  a  thick  white,  warty  crust 

dialuric  acid  more  or  less  altcrcil,  which  turn?  red  on  dryiug;  reddens 

itmus  strongly;  dissolves  with  difficulty  in  cold  water  anti  then  reduces 

[^lilver;  forma  a  violet  precipitate  with  baryta-^ater;  and,  on  addition  of 

rBrbonate  of  ammonia,  deposiL*!  after  n.  while  a  email  qwnntity  of  dia- 

irate  of  ammonia;  —  and   (2.)    a  mother-liquor   containing  ammonia, 

[ttalic  acid  and  a  body  which  crystallizes  in  hard  yellow  opaque  crystals. 

[(Liebig  JL  Wohler.)  —  3.    Aque<ms  dialuric   acid   mixed  with  a<^ueuus 

lilloxan  depoeita  crystal^j  of  alloxantin.  (Licbig  &  Wohler.) 

0*N'H*0*  +  C^N^U'Cy  »  C'^N^U^O"  +  2110. 

Combinations.  The  acid  docs  not  appear  to  dissolve  very  abundantly 
f&  water. 

It  neutralizes  alknlis  completely.  The  Dtitluntfes  in  tho  dry  state 
ive  quite  permanent  in  the  air,  (Gregory.) 

JHaluTftU  of  Ammoni/t^ — Preparation  (p.  15G).  Soft  white  crystal- 
line p*iwder,  or  delicate  white  silky  needles,  which  become  rose-coloured 
when  drie<l  at  ordinary  temperatures,  and  blood-red  at  100",  but  without 
^ving  off  ammonia  (Licbig  &  Wohler): 

2C«N«H'0«  +  20  =  C^Nf-HFOiJ  +  cHO. 

purpuratc  of 
Binmoiua. 

Bmall  needles  which,  when  dried  In  the  air,  unite  into  n  mass  having  a 

ilky  lustre.  (Gregory)     The  salt  dissolves  sparingly  in  cold,  readily  in 

lot  water,  from  which   it  eeparatcs  .ilmost   completely  on  cooling,  espe- 

[tittlly    on    addition    of  carbonate   of   ammonia.      Tho    aqueous  solution 

reduces  silver-salts.  (Licbig  &.  Wohler.)     A  Bolutioa  of  dialu.- 
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rate  of  ammonia,  which  probably  also  contained  aJloxantiB,  acquirtd  by 
the  action  of  hy»lrosulphate  of  ammonia  a  beautiful  but  transient  tky-blat 
colour.  (Gregory,  Ann.  Pharm,  33,  336.) 


CrfOaOUtd. 

Liebig  Sc  W6hlcr. 

8  G... 

4ft 

.     29-81 

29-84 

3N 

42 

.,.    2609 

25-91 

7H 

^ 

7 

..      4'» 

-*«.       444 

80 

..„ , 

64 

....    89-75 

.„ S9-7I 

CN^ 

PtNHncy  

ICl 

.  .  100-00 

lOOOO 

Diaiurate  of  Potash,  —  Deposited,  on  mixhig  &  potash-fialt  with 
nqnpons  dialnric  acid,  in  hard  crystals  which  arc  eparingly  soIuU^ 
in  water.  (Gregory.)  The  ammouia-salt  diesolves  in  notafih-ley  wiUi 
evolution  of  ammonia,  fomiinc  a  liq^uid  in  which  acids  do  not  form  ftny 
precipitate.  (Liebig  &  Wiihler.) 

Dialurale  of  Barytn.  —  The  ammonia-salt  forma  with  bar7ta-cft]t0  s 
white  precipitate  containing  36  p.  c.  baryta.  (Llohig  &  Wiihler.)  Dii- 
Inric  acid  throws  down  from  dissolved  baryta-salta  a  white  powJff 
scarcely  soluble  in  water.  (Gregory.) 

The  aminonia-ealt  added  to  neutral  acetate  of  /«irf,  throws  do*B 
yellow  flakes  which  turn  violet  on  exposure  to  the  air.  (Liebig  4 
Wbhler.) 


Appendix. 
Hydurilic  Acid. 


ScBtiEPER.     (1845.)     Ann  Pharm.  56,  9, 

Produced  occasionally,  together  with  alloxan,  alloxantin,  dialsrie 
acid,  ^c.»  by  the  action  of  2  pte.  of  cold  nitric  acid  of  8p.  ct.  1*3$  on 
1  pt.  of  nric  acid.  If  the  motherdiquor,  after  cooling,  bo  filtered  froa 
the  crude  utloxan,  concentrated  below  ^O'',  and  the  crystalline  in^:iia 
which  forms  over  night,  thrown  upon  a  filter  and  washed  with  water, 
acid  hydurtlnte  of  ammonia,  [or  perhaps  the  free  acid  ?]  remains,  In  tkt 
form  of  a  yellow  cr^'bialline  powder  whicli,  by  solution  in  boiling  iraUr, 
digntion  with  animal  charcoal,  and  cry8lallization,  may  bo  obtained  is 
looee,  snow-white,  very  slender  needles.  As  this  salt  is  not  dMy^mpevi 
by  acids  (even  boiling  conoentrnteti  hydrochloric  acid  does  n- • 
ammonia  from  it),  it  must  be  decom]>obcd   by  boiling  with  poLt  ' 

hydurilic  acid  separated  from  the  liquid  by  nydroehloric  acid,  yrutn  Um 
hot  solution,  the  hydurilic  acid  separates  after  some  time  only,  in  a  form 
similar  to  that  of  acrd  hydiirilate  of  ammonia;  from  the  com  solution,  ii 
separates  immediaioly  in  the  form  of  a  white  powder.  [It  is  not  stated 
by  what  characters  hydurilic  acid  is  distinguished  from  the  so-oalM  Mad 
hydurilato  of  ammonia.1  In  subsequent  treatments  of  uric  acid  \>y  ttitnc 
acid,  OS  above  described,  uo  hydurilic  acid  was  obtained. 

Priod  hydurilic  acid  is  a  white   loose  powder  compoied  c 
nrcdlee. 


UTDVRIUC  ACID. 
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Hydurilic  acid  is  oonverteil  by  nitric  acid  into  nltrohyJurilic-  acid 
inf.).     It  dissolves  in  oil  of  vitriol  witL  blackening,  and  only  a 
i«.U  portion  of  it  is  precipitated  from  the  solution  hy  water. 

It  \e  nearly  insoluble  in  cold  water,  and  dissolves   but  sparingly  and 
>wly  in  boiling  water. 

It  decomposes  the  alkaline  carbonates  with  tlic  aid  of  heal.  [ScUlieper 
imrs  the  uiitencc  of  neutral  and  add  di«larate»,  but  has  not  demonstrated  the 
of  anjr  one  of  the  latter.] 

AmTrtonin-salt.  —  Obtained  by  ovaporat in;^  the  ammoniacal  solution  of 

rdarilic  acid,  or  of  the  [so-cfilled]  acid  bydarilate  of  ammonia,  in  the 

iter-lralh,  with  froqaenl  aiidition  of  ammonia,  and  cooling.     Delicate, 

ite,  flattened  needles,  with  almost  a  silvery  lustre.     It  dissolves  pretty 

iily  in  pnre  water,   very  easily  in  water    containing  ammonia;  acids 

led  to  the  solution  throw  down   the  [so-called]  acid  salt,    in  delicate 

rhite  needles. 


Potath-taH.  —  The  solution  of  the  acid  in  caustic  potash,  crystallizes 
ly  after  complete  drying,  in    small  nodules,   which  are  iusolublo  in 
»hol. 


Soda^tah.  —  When  carbonate  of  soda  is  a<ldcd  to  the  acid  diffused  in 
kte-r,  as  long  as  effervo«)Cenoe  is  produced,  tlio  acid  dissolves,  but  im- 
^Ibediately  afterwards  the  soda-salt  is  precipitated  in  the  form  of  a  crystal- 
line powder,  which  increases  in  quantity  as  the  liquid  cools,  and  on  addi- 
tion of  alcohol,  after  drying,  it  forma  a  white  heavy  crystalline  meal, 
which  gives  olT  water  even  below  100^,  ant*  crumbles  to  a  reddish  white 
powder. 

The  aqueous  solution  of  the  neutral  ammonia-salt  forms  with  haryin- 
altfl  a  white  precipitate;  with  lead-m[\.^,  a  whito  precipitate  soluble  in 
nitric,  bnt  insoluble  iu  boiling  acetic  acid;  and  with  Wt'er-salta  a  white 
precipitate,  which  turns  grey  at  100^. 

Hydurilic  acid  is  in>ioluble  in  alcohol  (Schliepcr). 

Here  follow  Schlicpcr's  analyses,  together  with  the  very  improbable 
fonnuliE  which  he  deduces  therBfroni. 


Ifjfduritic  mcid 

Vevtrnt 

Swfa-Mft 

Sihtr.gaH 

«/|00". 

Ammoniaralt, 

at  10(1*. 

at  l»(^^ 

C»S*H*0» 

2NH*,C'^'N^H'0»,3Aq. 

2NBO,C'^^H»0».5.\q. 

2AgO,C»>PH^9 

i 

2N*0         28-77 

2Ax<3         54  56 

bc„  3V58 

12  C 28'97 

12  C         .     24*74 

12  C              17-75 

^#N  -.  20-79 

5  N   2tl--t8 

3N 

3N 

;  I  H    .     2-33 

12  H               5U 

8H 2-59 

3H    ....       103 

|10    .  VJ-30 

12  O  37-41 

HO 

90 

100*00 

Laurent  (Compt,  rend.  31,  353)  assigns  to  hydurilic  acid  the  formula 
— IK)". 


Kitrohydurilic  Acid. 
Ann,  Phanru  5G,  16. 

Hydurilic  acid  is  suspended  in  water  so  as  to  form  a  magma ;  the  whole 
lixedwith  half  its  volnmo  of  nitric  acid,  and  gently  and  contmnovk&X'^ 
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beatted  till  the  evolution  of  nitrous  acid  and  a  little  c&rl)onie  acid,  wlu 
is  violent  at  first,  entirely  cotifjes  as  tho  liquid  code;  tbu  liquid,  whi* 
is  clouded  by  a  wbito  powder,  dilutc<l  with  cold  water;  then  nlt«rcd  (tt 
filtrate  contains  alloxan);  tlio  white  powder  ^"osbed  in  cold  water,  ti 
purified  by  solution  in  coM  oil  of  vitriol,  and  precipitation  by  wau 
washing,  and  drying. 

In  this  manner,  uitrohyduiilic  acid  Is  obtained,  in  the  form  of  a  wlitl 
powder,  which  rodilena  litmns. 

Deflagrates  like  gunpowder  when  heated. 

It  is  insoluUo  in  cold,  sparingly  soluble  in  hot  water.     Distolrei 
concentrated  sulphuric  or  nitric  acid,  whence  it  ia  precipitateil  by  water. 

It  is  insoluble  in  ammonia,  but  dissolves  pretty  readily  in  potaahj 
ia  precipitated  from  the  solution  by  acid:^. 

Nitrokyduriiie  acid,  dried  tU  100*.  SdiUeper. 

8C 48     ...     23-53  23  12 

3N „ 42     ...     20-59  20*4G 

2jH 2    ....      0-98  .^ 1*22 

14  O « 112     ....     54-90  M'20 


C?s»HK)'*. » 204     ....  100-00 
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Lanrent  {Compt.  rend.  31,  353,  assigns  to  this  acid  the  formula 
C'«N'H»(NO')0'"  =  C*N'H'0",  representing  it  in  fact  oa  nitroalloxuie 
acid. 


Alloxanic  Acid. 
CN»H«0»=:C*NAdH»OSO*. 

LiEBio  &  WontKU  (IR38).  Ann.  Pharm.  20,  292. 
ScHLiEPBB.     Ann.  Pharm.  5.3,  2G3;  06,  1. 

Foj*mation.    By  bringing  alloxan  iu  contact  with  aqneotis  fixe4 
(Liebig  &  Wohler) : 

CftN'HSQ*  +  2B.O  -  C«PPH«BiSO". 

Prgparation.     A  warm  a<]ueous  solution  of  alloxan  is  mixed  witk 
baryta-water  not  in  excess,  the  precipitated  oJloxanatc  of  baryu  <vhfl 
Icctcd,  and  decomposed  with  an  cf^uiviilent  quantity  of  dilute  snlpbnriv^l 
acid;  and  tho   filtrate  evaporated  to  a  syrup,   which  solidifies  in  a  i«v 
days  in  a  crystalline  form.  (Liebig  <lt  Wohler  ) 

To  hit  tho  exact  proportion  of  sulphuric  acid,  the  alloxanat^  of 
baryta,  stirred  up  with  water,  must  be  treated  with  a  quantity  of  tW 
acid  less  than  Euoicieut  to  decompose  it;  tho  liquid  set  asido  K>r  a  finr 
lionrs  in  a  warm  place,  so  that  tho  undecomposed  alloxanate  of  bvjlA 
may  diasolve  in  tho  aqueous  acid;  and  the  remaining  portion  of  barytt 
carefully  precipitated  from  the  filtrate  by  sulphuric  acid.  The  li^i*  ' 
then  again  filtered  and  evajwrated  to  a  Fvrnp  below  40".  (Tbe 
oblaine«l  by  ovapnralion  l>etwrcn  .50"  and  C6\  forms  a  viscid 
does  not  crystaliixc  even  after  a  long  time.)  (Schlicper.) 

Propei'tiejt.  Hard  white  ncedlcJ»,  arraii;7ed  in  radiated  groups,  xtti 
ponniin«at  in  tho  air.  (Liebig  and  Wiihlcr.)  Somotimos  8mal!  MrdliM 
grevptd  in  warty  maaees.    Very  sour  with  4wc(*ti6h  after  tostv.  (Seb&efir.), 
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CffTiteUisaa  add.    Calenhtioa  acoordtiig  to  Uebig  &  WShler. 

8  C. — 48    ....    30-0 

2  N    28    ....     17'6 

4  H    4     ....       2-6 

10  O    80     ....     500 

0>NaH*0» 160    ....  100-0 

DeeomposUions.  1.  The  acid  when  heated  melts  with  violent  inta- 
meecenoe,  and  becomes  carbonized,  with  evolution  of  cyanic  acid  vapours. 
(Schlieper.)  —  2.  The  aqueous  solution,  heated  to  between  60  and 
100^,  is  resolved,  with  abandant  evolution  of  carbonic  acid,  into  leuco- 
toric  acid  (ix.  444,)  which  falls  down  as  a  white  powder,  on  adding 
water  to  the  solution  after  evaporation,  —  diffluan  (ix.  448,)  which  re- 
mains in  solution,  but  may  be  precipitated  by  alcohol,  — and  a  very 
small  quantity  of  a  substance  which  dissolves  in  water  and  alcohol,  crys- 
tallizes in  crusts,  and  appears  to  be  C'N^H^O*,  (Schlieper,  Ann,  Fharm, 
56, 1.)  The  diffluan  forms  the  largest  portion  of  the  product;  if,  however, 
the  aqoeons  alloxanic  acid  be  evaporated  in  a  platinum  capsule  over  the 
water-bath,  till  the  residual  syrup  flows  quietly  without  frothing,  a  much 
huger  quantity  of  lencoturic  acid  is  obtained,  viz.  about  20  to  30  per 
cent.  (Schlieper.)  —  8.  Alloxanic  acid  heated  with  nitric  acid,  is  con- 
Terted  into  parabanic  acid  (ix.  442).  (Schlieper.)     [Probably  thus : 

C«N>HK)»+  20  =  C«N5H*0«  +  2C02  +  2HO.] 

4.  When  alloxanate  of  baryta  is  boiled  with  water,  (Liebig  & 
Wohler,)  or  when  aqueous  alloxanic  acid  is  mixed  with  excess  of  baryta- 
vater,  or  with  a  mixture  of  chloride  of  barium  and  a  large  quantity 
of  ammonia  or  potash  (Schlieper),  a  gelatinous  or  pasty,  strongly  alka- 
liae  precipitate  is  formed,  vhich  rapidly  absorbs  carbonic  acid  from  the 
air,  is  tolerably  soluble  in  water,  and  contains  mesoxalate  of  baryta 
(ix.  425.)  with  perhaps  basic  alloxanate  of  baryta,  while  urea  remains 
m  the  filtrate : 

C*N3H<OW  +  2HO  «  C^H^O^o  +  CN'H^O*. 

5.  The  solution  of  alloxan  in  caustic  potash,  forms  an  indigo-blue 
precipitate  with  ferrous  salts.  (Brugnatelli.)  —  Alloxanic  acid  is  not 
decomposed  by  sulphuretted  hydrogen  (Liebig  k  Wohler),  or  by  boiling 
vith  bichromate  of  potash  or  bichloride  of  platinum.  (Schlieper.) 

CombincUions.  The  acid  dissolves  readily  in  water.  (Schlieper.) 
It  decomposes  carbonates  and  acetates,  (Liebig  &  Wohler.)  The 
%eitlral  or  hihagic  alloxanates  are  =  CNAdM*0*,0*;  the  acid  or  monobasic 
0S<»ana<es=C*NAdHMO^O'.  The  aqueous  solution  of  bibasic  alloxanate 
(tf  baryta,  strontia,  or  lime,  deposits  mesoxalate  and  carbonate  of  baryta, 
&e.  wnen  boiled,  while  mesoxalic  acid  and  urea  remain  in  the  solution. 
(Uebig.) 

Alloxanate  of  Ammonia.  —  a.  Sihasic.  —  The  solution  of  the  salt  h 
in  ammonia  deposits,  on  addition  of  alcohol,  a  portion  of  the  salt  in  the 
fonn  of  a  thick  solution,  which,  on  standing,  is  converted  into  a  white 
oystalline  mass;  the  remaining  portion  crystallizes  after  a  while  from  the 
•Mofaolic  mixture.  The  crystals  continually  give  off  ammonia,  even 
wben  dried  over  lime,  and  their  aqueous  solution  yields  crystals  of  the 
iili6  by  spontaneous  evaporation.  (Schlieper.) 

TOU    X,  M. 
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Momti^mie,    The  acid  «Btmrmtad  wiili  a^qtieoas  nmmouia  yicM.t, 
meem  evsf«faCMi,   flbniB^   nwewkat  yellowrisb.    bard   cryh 
vehmpn^  lo  tbe  o^U^ae  pciaHMw  cysfteaL.  vbieh  Kiltlen  litmuii  etroa^l 
TlH?y  yteU  hy  dry  dUtilbtioa  m  will  qwuititj  of  water,  tbeo  corboti 
ut^  bjdroervate  of  mwawiij  Ikaa  oiMniilr,  which  sublimes  u  a  wti 
powder,  ami  area,  which  laliliwM  ia  loor  afwHea.     Tbey  disAolvc  in 
or  4  pla.  of  watcr^  bai  ara  ia»alahh  ia  akobol,  which  preclpitatas 
froiB  water.  (S^lieper.) 


8r_. 
;  H  . 


Ol  i  if  dntJ  wt  ]0(»*. 

4a  _  27-ia  „. 

_^ 4S     -.  I3'73  .. 

-_.- .      7    _  »■«  ^. 

••    _  44-20  -. 


26  75 

23-M 

4*24 

4&3& 


c*x»i«pnno«» 


If;   ».  lOfHio 


100  00 


AUikimmate  «f  fViadI  — «.  JN&ofte.  A  eoooentrat^  aqueniu  mI 
tiott  of  alk^xaa  n  anxod  with  aa  eqaal  rolame  of  sirong  pvU«hl«i 
aliv^;  aleoM  cvalaUjaddod  to  the  mixtare.  which  ha«  ^ornillTi 
jUlovuh  oaleaTt  till  tlia  tarhity.  which  at  first  disappear!  as  fast  o^i  it ' 
prodaced,  bc^ms  lo  Wcoaae  permanent;  a  drup  of  wat<rr  then 
which  rcmorea  tW  tarfcifity;  aad  the  mixtare  set  iu>iilc  for  a  fifw  ^n 
erptalliae,  with  fraqarat  aMtaoa  of  nlrohol,  whort^Ky  the    .;  f' 

crystals  is  tacraacvd.  If  too  taack  pota»H  be  sd<lcd,  ti>e  ;kU  ■ 
daWD  a  roacentrated  aolatioa,  whith  aglidifiai  in  the  crvEitalliiif*  (una,  d 
the  oaaatiiy  of  potMh  ba  too  inall,  a]«ohol  throws'  down  tlic  »rid 
potaUk-«a)t«  mlLich.  fnm  its  iaaolability  in  alcobol.  can  no  longer  be 
eoOTorted  into  the  aentra)  salt  hj  addin^^  potash  to  tbe  uiixtarc.  Tbe 
•olution  of  alloxan  in  polaab  ley  liiewiso  yields  large  crr^tuls  by  ttponts- 
OOCHM  evaporation;  bai  when  erapomted  in  the  wntor-Fiatb.  ii  leavcv  » 
{glutinous  luassi  whkAi,  howarar,  nuy  be  oonrertod  into  crycit&ls  br  if- 
dulutiim  in  water  and  epontaneoas  eraporation. — Tmn«|iarrnt,  eolonr* 
Ima,  shining  orvsLiiU,  brlutii;iiii(  to  the  doobU  ubtit^-je  prtsnmtic  »y»lrin, 
bitu>r:  urutral/  They  grive  off  15'6I  p.  c  {5  At.)  water  at  100,  bai 
main  tbo  ftixth  atom  ohfftinai4*1y,  even  at  150^  at  wliicb  toni|)crutar9 
tbey  bc^n  to  tarn  yellow.  They  dissolve  rnadity  in  water,  but  ai* 
invotublc  in  aloobol  and  ether.  (Srhlicper.J  —  Tbe  v«ry  swot-t  aalolioaef 
alloxan  in  poinftbdc'y  5fvon  de<\>miKtf>es  ana  tunie  Aour,  nKMinic*  a  f^krw 
rulour  whon  ovnpt^mtcsl,  and  tonally  leaver  a  rtsi  niasd,  which  forms  a  red 
Holution  in  water.  (Bruj^natelli.) 


A(-^ 

..,./  fVv^,.;. 

. 

8.>hlirfwi 

SKO  .. 

<    ; 

.nifi 

.™     32  00 

»C     .. 

i  '    1 

I6-5S     „ 

-    ,,     lU-48 

tN 

:.'•*  t» 

9&4 

«H. 

?£0 

2-7»    . 

f-«« 

14  0 

..  n-*o 

5H-9I 

C»N»ll«KH>".«Av    —     »»0*       .10000 

6.  Monohtuk*  —  3  rot.  uf  nturatrd  alloxan  eolation  are  mixifd 
1  vol.  contHintmtvtd  pota«h)ry,  and   tho  re&nltin?  salt  precipitated  ta 
form  uf  a  rrvlnHino  nirnl,  by  the  addititm  of  a  isri^?  qnantity  of  alcolwL 
Wlivn  |tntiL«1i  try  in   iln^pt  into  ati  alcoholic   solution  of  alluxiui.  the  i»l( 
in  |iri'<*i|Mtitii<t|  in  the  form  of  a  viscid  moss,  wbich  passes  tut  »1 
the  crytiilliiio  itiito*  —  White  granaltr  powder,  which  has  a  ^t 
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reaction,  sod  assumes  a  strong  red  colour  by  exposnre  to  tlie  air,  espe* 
ciallj  in  drying.  It  dissolves  with  some  difficulty  in  water,  and  when 
the  solution  is  evaporated,  reinaius  in  the  form  of  a  thick  gum,  which 
takes  a  long  time  to  crystallize.  It  dissolves  sparingly  in  hydrated 
alcohol,  and  is,  therefore,  precipitated,  but  imperfectly,  by  alcohol  from 
its  aqueous  solution.  (Schlieper.) 

Dried  at  lOO**.  Schlieper. 

KO 47-2  ....  23-81     23-27 

8C 48-0  ....  24-22 

2N 28-0  ....  14-13 

3H 3-0  ....       1-51 

9  0 72-0  ...  36-33 

C»N»ll»KO»  198  2      ...    100-00 

AUoxanaU  of  Soda.  —  Biha^ic.  —  From  a  concentrated  mixture  of 
aqneous  alloxan  and  solution  of  caustic  soda,  alcohol  throws  down  a 
concentrated  solution  of  the  salt,  which,  on  account  of  its  great  tendency 
to  deliquesce,  does  not  crystallize  even  when  left  to  stand  over  oil  of 
vitriol  or  when  treated  with  absolute  alcohol;  if  the  mixture  just  men- 
tioned be  evaporated  at  100°,  it  leaves  a  deliquescent  gummy  mass;  if 
it  be  evaporated  in  vacuo  over  oil  of  vitriol,  small  crystalline  nodules  are 
produced  in  the  syrup.  (Schlieper.) 

AUoxanate  of  Baiyta.  —  a.  Neutral.  —  I.  An  aqueous  solution  of 
alloxan  saturated  in  the  cold  is  heated  to  60°,  and  baryta-water  dropt 
into  it  till  a  precipitate  begins  to  form;  this  precipitate  then  dissolved 
by  the  addition  of  a  small  quantity  of  alloxan;  the  liquid  left  to  crys- 
tallize by  cooling,  and  the  mother-liquor  again  treated  in  the  same 
manner  with  bar3rtar-water.  (Liebig.)  —  2.  Three  vol.  of  cold-saturated 
aoneons  alloxan  are  mixed  with  2  vol.  of  cold  saturated  aqoeous  chloride 
of  barium;  the  mixture  heated  to  60°  or  70°;  and  potash-ley  added  with 
brisk  agitation,  till  the  precipitate  which  redissolves  at  fir&t  begins  to 
become  permanent.  At  this  moment,  the  liquid  becomes  suddenly  filled 
with  precipitated  alloxanate  of  baryta,  which  quickly  &lls  down  in  the 
form  of  a  heavy  granular  powder,  an'U  may  be  freed  from  chloride  of 
potassium  by  washing  with  cold  water.  (Schlieper.)  If  the  proper 
qoantity  of  potash  be  added,  the  filtrate  contains  but  little  alloxan;  if  it 
is  not  sufficient,  a  little  more  must  be  added,  in  order  to  obtain  more 
baryta-salt;  if  too  much  potash  has  been  added,  a  thick  curdy  precipitate 
of  basic  alloxanate  of  baryta  is  produced  mixed  with  mesoxalate.  This 
precipitate  must  therefore  be  quickly  redissolved  by  a  further  addition 
of  the  alloxan-solution,  which  is  easily  done.   (Scjilieper.) 

Short,  transparent,  colourless  prisms  or  white  nacreous  scales.  They 
^ive  off  20-2  p.  c.  water  between  100°  and  120°,  and  22  2  p.  c.  (8  At.) 
in  all,  at  150°,  and  become  milk-white.  When  ignited,  they  leave 
carbonate  of  baryta  and  cyanide  of  barium.  They  dissolve  very  sparingly 
in  cold,  more  readily  in  hot  water,  very  readily  in  acids.  (Liebig  & 
Wohler.) —  The  precipitate  formed  by  alloxan  in  baryta-water  dissolves 
in  excess  of  alloxan;  when  exposed  to  the  air,  it  is  converted  into 
carbonate  of  baryta.    Similarly  with  lime-water.     (Brugnatalli.) 


%  ^ 


-'^  SCT^IEia     lCTK03^SVaXCS  f^y^atpy 


ii:^  ...     9^U 493& 

*-i  ...    a&r*  —    16-Ai 

:-i  1*1*  1-17 

"i-*  rs-f:  J4-26 


'  J  -;■  -w  — 1  Tiii  a.-  c  tf  T&rri&IjT  decompo0e<l  by  digestion 
▼-HI  d.:in?  ?::.:?•:  ::-•-  ^r,'U  "ne  l:r:Vifr  <i-ji}Bics»<d.  mml  lefi  for  some  dtji 
i»  r».i  7fut^.  •~:»;"?pir«»'ii  r  nro^tf:'^  snBX5<vAa«aiBg  of  small  nodnles.— 
i  Tz"  ur  i  1.1:31" ■!,.*-»*=  ±r  3x.^*f  v-;:!!  n^cme  of  bariimi,  erapontcd 
■r*  **:  tei-^  TiK  ai.r  TT-^sfc^aas  vijei  ra  aooeoiu  solation  is  eri- 
i«.t,^«^7.-^  w  ■*'  a  •*:i.iz~i^  s^%.T  iittzxje&.  Ii  i«J«I«q«  litmos;  dissohes 
n  "»-u-rL-  !:■  L-*-  -^-anl.-^  ^.1^  "ii»f  M'nr^  &^  j^ili  Bure  remdilj  in  a<)Qeou 
fc:'-:=*i::»-    ur  :.    i.r-;.  •^sv^i-Lp'y  tt   fcj?:»i»rC  v^idi  does  not  pr«cipitote  it 


r-i«:aB. 

ScfaBcpfr. 

*'"t 

?M» 

31'H3 

->-l 

IS'^l 

1915 

>•» 

IMS 

;  -f     . 

.     ^*4   . 

2-«2 
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UeUff&WSblcr. 
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.   s>ro        .   32-ce 
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.,     I5-1#           .     14-11 
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_     *•«•      -    «■;« 
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•^     0-90 
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so  13       20*10 

;^ 

23-64     _„         22*0 

u» 

lOOiM     .-...  10000 

U"f.rtfrr-    r  ^-r-th^t  — -  ^/jt&ft^r.  —  Prvpuvd  like  tbe bftiyte-salt (I). 
^msL  i.ruacik>a!:  i*m>:^>:<.  vx>:i  ccAfiecrir  girt  off  their  22*5  p.  c. 
*  At    w»aer  »:  '  ?.'       1j«^»^  A  Wciier.) 

i  N 
i  H  _ 

>  HO 

-I«.\rr^"v  ;-  Li'^r  —  t.  J«?<wi>.  —  I.  A<^aeoBS  alloxaii  fonnswill 
d:!ond«  i>{  i»rc:  i3  ot  a  :  :::*-.'«  of  unmonii  a  tbick  ^latinons  precipitoteh 
vhich  vQ  $&>cvl:c^  i^  vv=T«ric\I  into  tranfparmt  crrrtalline  ^^inssad 
shore  pn^Eu^  which  f:T^  of  :he:r  «at«r  at  120%  and  dtsDolTe  readil/ii 
a«>'t:e  acid.  \Lvb'^  A  VWhIer.  ^  — 2.  A  mixcnre  of  aqneons  allozan  sa4 
chloride  of  calc'uoi  i?  prw-picated  hr  potash  not  in  too  mat  qaaadtr 
(Sohlio^HT^  -  -  ->.  A  mixt'inf  of  noutnl  alloxanate  of  potash  aud  chloridl 
of  calc:utu.  i:  oonvvntraunl.  immiHlijielr  deposits  a  white  grannlar  dyt- 
talliue  meal,  if  diUite.  it  rietds  br  evaporation  small  prisms  bavinjc  a 
vtr^tuc  lustre.  l^issiOve.-^  in  vat<>r  more  readily  than  the  baiyta^ti 
but   1:^   insoluble   in   alcobvl.  vhicb   precipitates  the  aqueous  solntius. 

^k'    htio|H'r  ) 

Jtr-rfn'rtl. 

aCiiO  56 

H  r                           48 

2  N                                  .-  2H 

l-»  II    12 

18  O U4 

C"N^U-CMH>»"+lOAq 2H8     ....  10000 


SrhttPlier. 

19-44     ... 

.....     19-47 

16-67     . 

.    .     15-05 

9-72 

417     -. 

4-21 

50  00 
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5.  Monobasic, —^  A  concentrated  mixtare  of  the  acid  ammonia-sail 
with  chloride  of  calcium  immediately  deposits  a  crystalline  meal;  a 
dilate  solution  yields  in  a  few  days,  transparent,  shining  prisms,  which 
have  a  harsh  and  bitter  taste,  effloresce  qnickly,  give  off  2017  p.  o. 
(5  At.)  water  of  crystallization  over  oil  of  vitriol  or  at  100**,  dissolve  in 
20  pts.  of  water,  and  are  not  precipitated  from  the  aqneoos  solntion  by 
alcohol.  (Schlieper.) 

Dried  at  lOO**.  Schlieper. 

CaO    28     15-64     15*64 

C?«N»H»0»  151     84-36 

C«iVH>CaO«». 179     100*00 

AUoxanate  of  Magnesia.  —  Alloxauate  of  potash  and  chloride  of  mag- 
nesia mixed  in  the  state  of  concentrated  solution  yield,  after  a  while, 
crystalline  crusts  consisting  of  silky  nodules,  and  an  additional  quantity 
may  be  obtained  by  evaporating  the  mother-liquor,  Tbey  dissolve  with 
tolerable  facility  in  water,  but  sparingly  in  alcohol,  which  precipitates 
the  aqueous  solution.  (Schlieper.) 


2  MgO   . 

8  C 

Air- dried  eryttaU. 

40     .. 

48     .. 

..     14-71     ... 
..     17-65    ... 
..     10-29 

4-41     ... 
..     52*94 

Schlieper. 

14-97 

.    .     17*84 

2  N 

28     .. 

12  H    

12     .. 

4*68 

18  O    

144     ... 

C8N«H«MgK)»  +  10Aq 272     ....  100*00 

AUoxanate  of  Manganeie.  —  The  solution  of  carbonate  of  manganese 
in  aqueous  alloxanic  acid  yields  crystalline  grains  by  evaporation.  — 
When  sulphate  or  acetate  of  manganese  is  precipitated  by  alloxanate  of 
potash  (if  too  small  a  quantity  of  the  potash  salt  is  used,  the  precipitate 
redissolves  on  agitation);  the  copious  white  flakes  thus  produced,  washed 
out  of  contact  of  air,  with  weak  alcohol,  as  they  are  somewhat  soluble  in 
water;  and  dried  quickly  at  90°  to  100°  in  a  stream  of  hydrogen,  a 
white  amorphous  powder  is  obtained,  which  remains  permaneilt  in  the 
air  even  when  moistened;  whereas  the  recent  and  still  moist  precipitate 
deliquesces  to  a  brown  mass  when  exposed  to  the  air.  But  even  the 
dried  powder,  which  does  not  alter  in  the  air,  is  not  alloxanate  of 
manganese,  bat  perhaps  mesoxalate  of  manganese  with  alloxanate  of 
potaeb,  inasmuch  as  it  contains  potash,  and  when  burnt  with  oxide  of 
eopper,  yields  a  mixture  of  6  vol.  carbonic  acid  gas  and  1  vol.  nitrogen. 
(Schlieper.) 

AUoaanate  of  Zinc.  —  a.  Tribasic.  —  When  alloxanic  acid  in  slight 
ezoese  is  poured  upon  recently  precipitated  carbonate  of  zinc,  the  carbonio 
acid  ia  completely  expelled,  and  a  soluble  monobasic  salt  is  obtained, 
together  with  an  undissolved  tribasic  salt,  provided  the  acid  is  not  in  too 
great  excesa  —  2,  When  bibasic  alloxanate  of  potash  is  mixed  with 
snlphate  or  acetate  of  zinc,  a  thick  precipitate  of  tribiisic  alloxanate  of 
sine  is  obtained,  which  increases  on  addition  of  a  small  quantity  of 
alcohol,  while  monobasic  alloxanate  of  potash  and  sulphate  or  acetate  of 
sine  remain  in  solution.  — [In  this  reaction,  2  At.  bibasio  alloxanate  of 
potash,  with  3  At.  sulphate  of  zinc  produce  3  At.  sulphate  of  potash, 
1  At.  monobasic  alloxanate  of  potash,  and  1  At.  tribasio  aWox&naAa  lA 
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cine;  Scblic)>er'&  calculation,  according  to  which  5  At.  bibaaic  ftJloxanat*  H 
of  potosli  and  5  At.  sulphate  of  zinc,  produce  6  Al  anlphate  of  jiotadk,  H 
4  At.  ]nonab:u>ic  nlloxanate  of  potash,  and  2  At.  triba«ic  sniphate  uf  sinc^  ■ 
appears  to  be  fiuindcd  on  a  mistake]  —  The  precipitate  obtaine4l  by  (I)  H 
or  (2)  exhibits,  iiftcr  wa.'^bing  an<l  drying  in  vacuo,  the  appearance  of  a 
horny,  translucent,  fitsnred  niaiis,  wliith  may  be  rubbed  to  a  snow-whiia 
powder,  gived  off  21  3J>  p.  c.  (8  At.)  water  at  1I0^  disauKes  slowly  in 
water,  especially  when  dry,  but  rrndily  in  wpieou.s  alloianic  acid,  in  the 
form  of   monobasic    salt.    (Schlieper.j  —  Warm   aqueous   alloxan    fornu 
with  oxide  of  zinc  a  colourless  soluti^m,  which  becomes  turbid  on  cooling, 
and  forms  with  potash  a  white  procipitate  which  dissolves  with  rose-rwl 
colour  in  a  larger  (quantity  of  potash.  (Brugnatelli.) 

Drifd  in  vacMn.  8rMiep«r. 

3  ZnO  „ - 120-(i  36-04  35*72  m 

8C    » « 480  WU  l3-«0  ■ 

2  N 2H0  8-37  ■ 

iU  H «. «. «..» 10  0  2-99  ..           3  08  ■ 

16  O 128  0  38-26  ■ 

ZDO,C»iVH-ZriSO'"+  8Aq.  334-6  lOOOO  f 

6.  Monohatic, —  Zinc  dissolves  in  the  aqueous  aoid  with  CTolalioo  of 
hydrogen.  (Uebig  &  Wiihler.)  The  solution  of  cartonato  of  zinc  or  of 
the  salt  a  in  excess  of  acid  yields  by  spontaneous  evaporation  a  gnmmy 
Diaas  in  which  cruists  made  up  of  nodules,  soon  form  and  may  be  freed 
from  the  viscid  mother-liquor  by  rincing.  The  crystals  have  a  par* 
sweet  taste,  without  the  metallic  after-taste  of  zinc:  they  dissolve  with 
tolerable  facility  iu  water,  and  are  precipitated  therefrom  by  aloob<4. 
(Schlieper.) 

Dried  over  oU  iff  vitriol.  SohU«>per. 

ZnO 40  2  1769  17-78 

^^m  8C ^ 48-0     ....     21-13  20-64 

^B  2N »..M ^....    28-0    ....     12-33 

^V  7  H „►«..-. 7-0    ....      308  3-6fl 

^H  13  O  104-0    ....     43-77 

^B  C«N>U«ZaO»-»4Aq 227-2     ...   10000 

AUotaimU  f»f  Cfulmium.  —  Cadmium   dissolves  in   the  aqi 
with  evolution  of  hydrogen,  and  forms  an  acid  salt.     When  a 
salt  ia  precipitated  by  bibosic  alloxanatc  of  potash,  a  white  precipitate  i* 
formed  containing  potash.  (Schlicper.) 

AUaranaie  af  Lmd. — a.  Tribffjiic .- ~  The  aqueotu  a«id  forma  witfc 
lubacetate  of  lead  a  thick  white  precipitate,  which  drioi  up  in  vaoao  to 
atnow-white  nacreous  powder,  which  is  insoluble  in  wator,  oat  solablt  is 
aqaeouji  alloxauic  acid.  (:Sch]ie[>er.) 

Pritd  «r  1 00*".  Schlicriwr. 

^^  3  PbO  ...,.„.„ ^ 336  70-29  70-48 

^H  8C       ..„....MM..w.«««4^ 48     ...  10  0-4 

^B  2  N 28  586 

^H  2H „„ 2  0  42 

^V  »0      64  13-:i9 

^m  PbO,C»N'U"Pb'0"  478  100  00 
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Air 'dried.  Schlieper. 

3PbO 336     ....  68-99  69-11 

8  C 48     ....  9-86  9-78 

2  N 28     ....  5-75 

3H 3     ....       0-61     0-96 

9  0 72     ....     14-79 

PbO.C^iNm^Pb^Oio  +  Aq.     487     ....  100-00 

h.  Bibatic,  —  Water  extracts  the  monobasic  salt  e,  and  leaves  the 
bibaaic  salt  in  the  form  of  a  loose  vhite  powder.  (Schlieper.) 


2PbO 

Dri 

led  at  100**. 
..     224     .... 
48     .... 
..       28     .... 
4     .... 
...       80     ... 

58*33  .. 
12-50     .. 

7-30 

104  .. 
.     20-83 

Schlieper. 
58-44 

8  C 

12-76 

2  N  .. . 

4  H 

1-28 

10  O  

C«N«H»PbH)»+2Aq.    . 

...     384     ... 
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Sesquibagic?  —  Bv  precipitating  aqueous  monobasic  allozanate  of 
lead  with  absolute  alcohol,  a  white  curdy  precipitate  is  obtained,  which, 
so  long  as  it  remains  moist,  deliquesces  to  a  transparent  sjrup  on 
exposure  to  the  air,  hut  dries  up  in  vacuo  to  a  white  powder,  which  is 
resolved  by  water  into  the  salts  6  and  d.  It  contains  48'4l  p.  c.  oxide 
of  lead,  but  gives  off  7'87  p.  c.  water  at  100°,  and  then  contains  52*36 
p.  0.  oxide  of  lead.  (Schlieper.) 

d.  Monobasic.  —  The  solution  of  recently  precipitated  carbonate  of 
lead  in  the  aqueous  acid  leaves  by  spontaneous  evaporation  a  viscid 
symp,  which,  after  a  while  yields  nodules  consisting  of  silky  needles. 
These  crystals  very  t-lowly  give  off  6-36  p.  c.  (2  At.)  water  at  100°,  are 
resolved  by  alcohol  into  free  acid  and  the  salt  c,  and  dissolte  with 
tolerable  fskctlity  in  water.  (Schlieper.) 
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The  fresh  solotion  of  alloxan  io  ammoDia  or  potash  forma  a  deep  blue  precipitata 
with  iioii-salu.  (BrugnateUi.) 

AUoaranate  of  Cobalt.  -—  The  red  solution  of  carbonate  of  cobalt  in  the 
acid  dries  up  in  vacuo  to  a  viscid  mass,  which  changes  in  a  few  weeks 
into  small  crystalline  nodules.  These  crystals,  after  being  rinced  with 
water  and  dried,  present  the  appearance  of  a  rose-coloured  crystalline 
meal,  which  turns  violet  at  100  ,  dissolves  but  partially  in  water,  is 
insoluble  in  alcohol,  and  contains  20*56  p.  o.  CoO,  22  24  C,  and  1*98  H, 
and  is  therefore  a  mixture  of  bibasic  and  monobasic  salt.  (Schlieper.) 

AUoxanate  of  Niekd.  — Bibasic, — The  very  acid  solution  of  carbonate 
of  nickel  in  the  acid  leaves  in  vacuo  a  viscid  non-crystallizing  mass;  on 
the  other  hand,  alcohol  throws  down  the  greater  part  of  it  in  green 
flakes.     These,  when  washed  with  water  aud  exposed  to  the  a.\T  N7Vi\\^ 


1S9  BrTTU7x:  3sinoGz^M:cLcn  asuan^. 

klII  bcgsc  •aeeaoRine  -^-x^rkiT  x»l  4xr  vp  to  a  green  mass;  bat  wlwB 
•w%^-i'i  viiz  &I»?:a*:C  &si  •iririiii  in  Tac«oi.  ther  icsTe  s  vfaitUh  gfeen 
pi^v^r.  vilec.  2«  wnsaa.^s.z  ix  ihif  &ir.  and  duBolre^  for  the  moat  ptrt, 
BK  vASer.  ac«r>>dlT  I2  line  S:cil  :c  t7ioa5<  nh.  anee,  when  dried  at  100°, 
is  OMLSftlu  il  ^  tI  c  ixf»^  cc  uckeL  ^Schlieper.) 
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J  ,7.\r7;«t3y  rf  C  crfr.  —  j.  T'Ztstic^  —  The  aqaeou  acid  fonu  with 
aa  «x<«s&  ^*£  :v«ie=:ilT  pc«:^rca:^  carK>aate  of  copper  a  dark  green  waA 
iclz^ioe.  v^ctL.  vbf!!  dlvrvfi  ixa  :h«  exres  of  caihonate  of  eopper, 
def*:^;^  af^;  a  v^Jr*.  t^^  :r.:a;:«  salt  in  the  fonn  of  a  powder,  which 
ha;  a  K:rii&  ^rwr  <Ko:xr,  fv^z  af:er  drrisf.  and  a  insolnble  in  water. 

r.  i?ii«w.  —  I.  CVi  «T:kr»>rfttf=f  the  £^^id  filtered  from  a,  there  11 
o^«aia«e  a  rlairkish  ^tv«=  rtsL  a=i  b-:s  wldoni  cnrstaU.  —  2.  If  on  the 
o;her  kusz.  s^-^  jclx:  .*c  fl^ervd  fn>gi  the  exccM  oi*  carbonate  of  copper 
be  mixed  :a^T^iUs«^r  v::2i  all-:x:isx>  acil.  till  the  dark  green  eoloar  dm 
changed  tv*"  I-^;  K^e.  asi  :^  a  few  drops  eraporated  on  a  glaes  for  a 
sample.  T?e'd  er^r^ca'^  :he  Bixisre,  when  Icfk  to  evaporate  freelTf  cij»> 
talliKtf  to  t^e  la^:  ^i^cf  :3.  Kse.  fhiaicr.  cirnalline  nodolea,  which  oeeome 
peea  and  o(tt^:ie  a:  !00\  wtthca:  citing  off  their  water  of  cryitallua- 
tion.  Thev  dissolve  :z  ?  cr  $  pc&.  c?  vat«r.  fvrming  a  blae  liqaid  which 
he«v>mM  ^nva  ■mt<z  b«ft»^  asd  i$  piwipitated  hx  Mohol  in  green  floeki^ 
hot  not  bV  aikal:^  Sifhlxpfr.  The  lolotion  of  cnpric  oxide  in  a<|aeoat 
alloxan  T*>«d$  a  ftyvs  salt  vh:eh  cxj^^alliaes  in  plnmoee  tafka»  and  i* 
tamed  luce  bjr  asusu^ea  or  ^-uih  withoat  anr  predpitation.  (Bro^ 
aateilt.) 

^«^  «  ^rwtii  te  IM^  ScUiepcr. 
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Mfn-uri-  .fV-vHTM  *.v.  —  The  jh>laiion  of  merraric  carbonate  in  aDozuie 
acid  ^wltivh  dtH>Mn]Hvt««  rorv  rradilv  when  heated,  with  piectpitatioB  of  a 
•raly  (lowdor  o«>n»istin;;  of  merrttrvas  nlxK  Yields  with  abeolnie  aleohol  a 
fHtwdor  wliich  i»  white  and  KxttelT  c\«hernit  when  dry;  giree  off  11*55 
p.  e.  (6  At.)  water  at  100^  and  i*  iuoluble  in  water.  (SehUepar.) 
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AUoxaiuiU  of  Silver.  —  a.  Bihatic,  —  Bibasic  alloxanate  of  ammonia 
forms  with  silver-salts  a  white  precipitate  which  becomes  grey  when  dry. 
—  The  precipitate,  when  heated  in  the  liqaid,  also  tnms,  first  yellow, 
then  black  by  reduction  of  silver,  and  gives  off  carbonic  acid,  if  it  con- 
tains free  ammonia,  which  first  decomposes  alloxanio  acid  into  nrea  and 
niesoxalic  acid,  wherenpon  the  mesoxalate  of  silver  is  resolved  by  heat 
into  silver  and  carbonic  acid.  Allozanic  acid  precipitates  nitmte  of 
silver  only  on  addition  of  ammonia.  The  white  precipitate,  when  boiled 
with  the  liquid,  merely  turns  yellow  without  further  decomposition.  — 
The  dried  precipitate  exhibits,  considerably  below  a  red  heat,  a  decom- 
position which  spreads  through  the  entire  mass,  and  is  attended  with 
slight  detonation,  —  and  leaves  a  residue  which   when   further  heated, 

f;ives  off  a  large  quantity  of  cyanic  acid,  and  leaves  a  residue  of  silvtf. 
Liebig  &  Wohler.) 
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h.  Jfonobasic  ?  —  A  solution  of  silver-oxide  in  aqueous  alloxanio  acid 
dries  up  to  a  gum  when  evaporated.  (Liebig  &  Wohler.) 

Alioxanie  acid  dissolves  in  5  to  6  pts.  of  alcohol;  the  solution  in 
absolute  alcohol  may  be  boiled  and  evaporated  without  decomposition.—* 
In  ether  it  is  less  soluble  than  in  alcohol.  (Schlieper.) 

it  hu  Dot  been  foaad  pouible  to  prepare  AUoxamc  ether  by  any  process  whaterer. 
(ScUieper.) 


Appendix  to  AUoxanic  Acid, 

ne  following  add  raatt,  from  the  mode  of  its  preparation  and  many  statements 
respecting  ita  properties,  be  rq[arded  as  impnre  alioxanie  add;  but  on  account  of  the 
many  diTersities  which  it  likewise  exhibits,  it  is  best  treated  separately,  at  least  till  these 
discrepancia  are  deared  up. 

(hcuric  Add. 

yAir<%irKLiK.     Mem,  du  Jftu,  7,  253. 

Acide  puTpuriq^u  blanc,    Ac.  urique  turoxiffini. 

Preparation.  I  pt.  of  uric  acid  is  dissolved  in  a  cold  mixture  of 
2  pts.  (or  rather  more)  nitric  acid  of  34°  Bm.  and  2  pts.  water  (the  vesael^ 
according  to  Qnesneville,  being  surrounded  with  ice)j  the  solution  satn- 
lated  with  mi^  of  lime;  the  ^ic  oxurate  of  lime,  which  ae^gox^AM  Itom 


a  voy  «0fl  «HM  lilBt  tfat  tt 

IB  a  ■ntlw  ^uujr 

37-W   ^-  c  C.   1604  y 


L    I>Ma  aoC  Icarc  aij 
id  aa^  crapMatad 

wj  rea^j^  m  amttr. 
«ilk  leai^aiu,  aad  do  not  procBpvtitt 

—  TWaeirf  aeatnlierH  vitli  aifoeoQs  amsooa, 
ia  aaai&M^  crjvuU  «ii)cb  iiav«  an  acici  rwwiti* 
•f  ifca  partiBi  mhtifiirtioa  «f  tke  ammonia. 

^  £ni«.  — «.  Bmie.  —  Pr««ipitat«d  in  the  prpporitiaa  ^ 
oxarie  arid  (tid.  np,).  Taslca  rwe«t  and  eltghtlr  alkiilinc.  ContaiM 
t7'5  p.  c.  lime  and  31  wi^Ur;  bwomes  yellowish  whrn  dry,  and  iImb 
tierveecea  thghlly  wiib  acidft.  Diaolrta  frporingly  in  cold,  niueb 
freely  in  hot  water;  bot  ibe  eolation,  if  saturated  at  a  gentle  b«C 
deposits  part  of  the  lime  at  100°. — 6.  3'«alra/  — Kurnied  by  diaMtlrnf 
(bo  mit  a  in  bot  dilate  nitric  acid,  till  the  alkaline  reaction  u  trmovwi, 
and  cooling.  Neotral  colourleas  crystals  permanent  in  the  air,  banac » 
ftligbtly  9weet  taste,  and  containing  l'J'6  p.  c.  liiue,  and  2.'>  .5  water.  Rf 
dry  distillation,  tbey  firct  yield  water,  then  carbonate  of  amrnonix  wkirt 
condenses  in  needles,  and  a  liquid  containing  bydrocvanato  with  a  aaall 
fiunntity  of  carbonate  of  ammonia,  and  leave  a  re«itlue  uf  curbonala  vt 
lime  mixed  with  charcoal.  l)isM»lvoR  in  more  than  40  pts.  of  cold  aafetf. 
and  in  a  oniuller  <|iiantity  of  boiling  water,  without  deoompoiutMO,  aa' 
Qfyataliizcs  out  on  cooling. 

"Wm/tf  of  I  fad.— 'Free  oiuric  acid  doca   not  pr«cipitale   i»#atrU 

te  of  1(ad,  but  oxurato  of  liiuo  forms  a  wbit«  pr«oipital«  wiUi  Hal 

largu   |>ortioD    of  tbe   oxurato  of   lead,  liowovar, 
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aolred,  tmd  0epara.te8  ont  partly  on  heating  tbe  Hqnid,  partly  on  eyapo- 
mting  it  nearly  to  dryness,  after  which  the  salt  may  be  washed  with 
water.     It  contains  75  lead  oxide  and  25  acid. 

Mercurout  Oxurate,  —  Oxurio  acid  forms  a  white  precipitate  with 
mercurons  nitrate. 

Oxurate  of  Silver.  —  The  free  acid  and  its  lime-salt  do  not  precipitate 
nitrate  of  silver  if  dilated  to  a  certain  point.  White  needles  which  taste 
like  nitrate  of  silver,  and  torn  red  on  exposure  to  light. 

Oxnric  acid  dissolves  readily  in  alcohol. 


«.  NUrogen-nudeut.    C*NAdO*, 

Alloxan. 

C«N»HHy  =  C«NAdO*,0». 

Gabfard  Brugnatelli.     Brugn.  Giorn.    11,  38   and   117;  also  Ann. 

Chim.  rhyft.  8,  201 ;  also  Schw,  24,  308.;  also  J^.  Tr.  3,  2,  88. 
Prout.     Ann.  Phil.  H,  3G3. 
LiKBio  &  WoHLER.     Ann.  Pharm.  26,  256. 
Fritzsche.     J.  pr.  Ghent.  14.  237. 
ScHLiEPER.     Ann  Pharm.  55,  253. 

Discovered  in  1817  by  Brngnatelli,  who  named  \t  Acido  OMierit}ico, 
erythric  acid;  more  completely  examined  by  Wohler  &>  Liebig  in  1838. 

Formation.  In  the  decomposition  of  uric  acid  by  nitric  acid  (Brug- 
natelli,  Liebig  &  Wdhler),  or  by  chlorine  or  iodine.  (Brugnatelli.) 

Prepar<xtion.  1.  Two  pts.  of  a  mixture  of  ordinary  and  of  the 
strongest  fuming  nitric  acid,  exhibiting  a  density  of  1*48  to  1'50,  are 
placed  in  a  flat  basin,  and  1  pt.  of  uric  acid  added  in  smalt  portions  and  with 
constant  stirring,  each  portion  being  added  after  the  effervescence  caused 
hy  the  former  portion  has  subsided  and  the  mixture  has  become  cool. 
The  solution,  which  is  now  solidified  to  a  white  crystalline  magma,  is  left 
to  Gool  completely,  and  then  placed  on  a  brick  or  on  blotting  paper 
ceveral  times  folded;  the  white  powder  which  remains  after  24  hours, 
diasolved  in  an  equal  weight  of  warm  water,  and  the  bibydrated  alloxan 
left  to  crystallize  from  the  filtered  solution  in  a  warm  place.  (Liebig  & 
Wdhler.)  —  In  a  cool  place,  it  wonld  yield  octohydrated  crystals  by 
which  the  purification  would  be  rendered  more  difficult,  u  weaker 
nitric  acid  is  used,  other  products  are  formed  together  with  the  alloxan, 
aod  completely  prevent  the  separation  of  the  latter.  (Liebig  A  Wohler.) 
The  alloxan-crystals  are  often  contaminated  with  a  little  alloxantin,  from 
which  they  must  be  freed  by  solution  in  a  small  quantity  of  cold  water 
and  filtration.  (Liebig.^ 

2.  Twelve  hundrea  grains  of  uric  acid  are  added  in  successive  por- 
tions, and  with  constant  stirrinor,  to  1700  grains  of  nitric  acid  of  sp.  gr. 
1*412  contained  in  a  fiat  dish  (during  which  process  the  liquid  may  be 
allowed  to  become  slightly  warm,  but  too  mnch  heat,  which  would  de- 
compose the  alloxan,  must  be  prevented  by  cooling  the  dish  u\ -v^XaxY 


'■ij^;  ibect^nUUine  magma  thrown  mi 

[w  hettef  with  Mantciv  }H»untle(l  gtw] 

■ebUr  dispkred   bv 

bat  a&int  ftciJ 

fMrikle  ^saality  o(  water  or 

till  it  e^rstalltxes;  and  a  f^-i 

Ife  ■otfaer-lioaor  At  d4)\     Tb« 

i  laut,  w  ia  tnst  ea«e,  the  oicrio 

a  portion  of  the  atloxan  ii 

•  ■•»  Mid  ttSftUte  of  ammonix  —  Tbt*  mot 

tfe  iipaialiHi  of  tbeae  cry^tula,  tn^tber  «itb 

ifce  ^raiaiBy  fnanel,  mixeil  with  a  thr««foU 

^dpbmlteJ  hytlro^ren  ^ras,  which  prv 

■I  5«iatit3r  of  dialaric  acid;  aoij  then  expoiW 

ka  n  tW  air.  aaloo^  a«  a)I<>xatilin  sppantn 

hw  julauwi  ia  boiling  water,   fillenng  ^a 

iOm^  vUa  the  motber^Iiquor  still  ^elda  a  nnU 

acii,  Ina  bovorar  as  the  process  has  been  oiorv 

IM  farts  ckf  uric  acid  yield  90  ptn.  of  cryitalf 

'  a  ^aaatity  of  alloxantin  corresjtondhiff  to 

SoMrtiaif  100  pts.  of  ario  acid  rw\^ 

IM   la  It;   ata.   «f    octo-hydrated  alloxan.      CalcolaliiM 

:C9W.  8A^s:lM:)U  =  100:  It74)   ^vm  aa  tW 

1S7^  fftl.  «r«c*»4fftrated  aUozaa  from  100  pt«.  of  urto  uil 

Jtt.   r^rm.  n,  «35;  HA  M^.  J.  38,   .'^dO;  also  J,  ft. 

acM  of  «]K  fr.  of  1*30  to  1-35.  b«l  Ihii 

by  rfblwptr  ainl  bv  Ore^ry  himself  to  W 

alao  added  aric  aciJ  to  tlM>  nitric  add  oaly 

to  appear  in  the  warm  liquid;  placed  th« 

cooling  on  a   fanncl  sinppcid  witi 

a  ▼ccj  malt  quantity  of  iec-coM   watery  di»- 

«f  ane  acid  in   the  mother-liquor  which  ran  of; 

I  ia  a  fraeb  fnnafl;  and  pr^icceilH  in  the  ame 

mm  vitb  tba  anlberdiquor  which  ran  »way,  till  i 

arit  acad  «v«a  wWtt  gMtly  baated 


Of  aJaultf  aataiv  u  tba  MIeviag  uMtJiod  proposed  by  SebiMM 

L  ^  aitne  aeid  of  spu  ^.  1  40  to  1-42  are  placed  in  a  Wker  gla« 

witV  coU  water;  and  orio  acid  adde«]  with  constant  stirnaf 

ia  aaccvvn*^  qaaatiiMi.  aa  anicb  a«  ean  be  laid  on  tbe  poial  of  • 

ItaUb^  tarb  part  Ma  beia|e>  allowed  to  diMoIre  before  the  next  Is  added, 

taken  that  the  heat  erolred,  which  op  tn  a  certain  poHrt 

_     ,     IW  m*btf  deveaipaeitieo,  does  not  rise  above  30^  or  Z5^,  as  il  « 

IH^^jly  1^  4p.  If  i;ba  pofiioaa  of  arie  acid  are  addprl  too  quickly  one  after 

tbtTOttT   •ftf  IM  aiaifc  ia  added  nt  once,  in  wbtcfa  case  the  alloxan  is 

Mtad  vkli  #v«laliaa  af  nd  fames.    As  often  as  errstAls  of  alioxM 

nitba  Bixtare.   tbey  are  colleete'l  on  a  funnel   ploggod  wilb 

a^  fo  withdraw  ibetn  fmm  tbe  farther  artion  nf  the  nitric  acH 

ibt  tbe  liquid  which  nins  off  is  a^in  mixe«l  with  uric  acid,  wbicb  aajf 

addad  in  lar>rr  qnantitics  and  with  lc«  cooling  of  tho  vrwpl,  as  tbe 

yiolcDci' of  the  action  diminishca.      In  this  manner  cry-'  'lan  Bf» 

i#dlr  eoilccieii   in  tbe  fannel  and  a  thii'kii»h  i.  j.ir  rvM 

which  trhtMi  cxtH^i«cd  to  a  low  temperaturo  for  t\  hourv*  riddf  a 

tity   of  aJiuxau-crystals   to  be  cuHocied   in  a  fanaeV    Tbi 
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wfaole  of  the  alloxau  is  then  placed  upon  a  brick,  mixed  Jn  a  flask 
witli  lialf  its  WL'ighl  uf  warm  water,  heato<l  to  60°  or  80°,  and  filtered; 
the  undissolved  portion  is  treated  ia  the  same  mnnner.  The  mixed 
&ltrate«  yield  on  cooling  large  crystals  of  octuhydrated  alloxan.  The 
inother-ii<|U(>r  yielda  by  evaporation  at  30^  impure,  yellowish  alloxan, 
and  from  the  mnthcr-tit^uor  then  remaining,  parahanic  acid  may  bo 
prepared  by  boiling  with  a  little  nitric  acid.  To  obtain  in  the  form  of 
alloxantiu  the  alloxan  still  contained  in  th»  thinner  inother-li4|Uor  run  oET 
from  the  aabe^itus-funnels,  tbiu  liquid  is  nearly  neutraUzod  with  chalk  or  car- 
bonate of  Boda;  |  of  it  saturated  with  sulphuretted  hydrogen  ga«,  whereby 
sulphur  and  alloxantin  are  precipitated,  and  at  the  same  time  a  certain 
quantity  of  dialurio  acid  is  produced  by  the  further  action  of  that  ga^; 
and  the  remaining  ^  oi  the  inothcr-U'jiiid  abided,  the  aUoxun  of  which 
acts  upon  the  dialuric  acid  ia  such  a  manner  as  to  form  alloxantin;  the 
alloxaniin,  which  is  completely  precipitate<l  in  the  course  uf  24  liours, 
is  then  collected  on  a  filter,  washed  with  cold  water,  di&solvod  in  boiling 
water,  BItered  from  the  sdphur,  aud  left  to  crystallize.  —  By  this  treat- 
ment. 100  pt-*.  of  uric  acid  yield  4  IT  ]>ts.  of  pure,  II  7  pts.  of  yellowish 
octohydraled  alloxan,  5'Q  pts.  of  parubanic  acid,  aud  11*7  pi;?-  of  al- 
oxautin.   (.Schlieper.) 

T  Delffs  {J.  pr,  Chern.  58,  438)  atlda  uric  acid  in  small  portions  to 
ice  iia  weijrht  of  nitric  acid  uf  ep.  gv.  1*42,  in  a  capacious  platinum 
crucible  standing  in  cold  water;  the  anhydrous  [hihy<lraled]  alloxan 
UiQs  obtained  amounts  to  83  or  So  p.  c.  of  the  uric  acid  consumed.  T 
3.  Into  a  bofiin  containing  4  oz.  of  uric  acid  arid  K  oz.  of  moderately 
ng  hydrochloric  acid,  (j  dnims  of  pure  pulverized  chlorate  of  |x>tasn 
abided,  in  the  course  of  half  an  hour,  by  successive  portions,  and  with 
nstant  stirring,  whereby  a  liquid  cont^iining  alloxantin  and  urea  ia 
pro«luce<l,  and,  provided  the  process  be  carefully  conducted,  without  any 
evolution  of  ciirbonlc  acid  or  chlorine:  the  action  is  attended  with  n.se  of 
temperature,  which  however  must  not  exveod  a  certain  limit.  The 
resulting  liquid  is  diluted  with  twice  its  bulk  of  cold  water;  decanted 
after  three  hours  from  the  undissolved  uric  acid;  this  residue  heated  to 
50"^  with  a  small  quantity  of  ttrnug  hydrochlorjc.  iicid,  and  another 
2  drams,  or  less,  of  chlorate  of  potai^li  gradually  aildod  till  the  uric  acid 
has  di5ap[>eared.  The  alloxan  contained  in  the  mixture  of  the  two 
solutions  it!  then  converted  by  sulpliuretted  hydnigen  into  ulloxanLin, 
which  is  collected  on  the  filter  Ittgcth^ir  with  tlio  ssilphnr  (while  a  solution 
cont:iining  urea  run.^  off);  separated  from  the  sulphur  by  solution  in 
boiling  water  and  fiUnition;  and  thina  left  to  cry-'^tullize.  To  convert  the 
2  o2.  7  dr.  20  gr.  of  alloxantin  thus  obtained  into  fllloxan,  lialf  of  it  is 
boiled  with  a  donhle  quantity  of  water,  nitric  acid  being  dropt  in  at  the 
rame  time  till  an  oH'ervesconce  of  nitric  oxido  becomes  perceptiMe;  the 
liquid  kept  hot  on  the  water-bath  till  the  effervescence  is  ended;  a 
portion  of  the  second  half  of  tiio  alloxantin  then  added  till  a  fresh 
)H>rtioD  produces  no  eflerxescence;  then  again  a  small  quantity  of  nitric 
acid,  and  so  on,  till  only  a  small  tptanlity  td'  alloxantin  remains  in  excess, 
and  the  nitric  acid  is  completely  <lecompn&ed;  the  liquid  filtered  hot; 
and  3  or  4  dn»ps  of  nitric  acid  aided,  to  convert  the  alloxantin  com- 
pletely into  alloxan,  whereupon  the  liquid  yields  on  cooling  beautiful 
crystals  of  alloxan.  (Scltlieper  ) 

BrugnAtcUi  ndded  nitric  NciJ  to  uric  acid  as  lon^  us  effcrrescence  «»u«d  ;  decanted 
the  liquid  from  the  yellovr  Aulces  which  were  deposited  ;  left  tlie^u*  flikea  tu  drain  upon 
bihQlaa*  paper;  diuolved  them  in  water;  and  left  the  filtrale  to  cryiUllU«  ^yj 
aporation. 
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-XH  lii.::  «icj»f.- t>  .-ihir.;:!^  orvstaN  uf  alloxantin,  wliile  the  mnther- 

>liU  by  t*\.iiH*nicioii  .icid  f>.\a]atonf  ammonia.     The  firvt  produru 

irtion'are  alJuxantin,  oxalic  and  nxaluric  acid: 
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4C«N»H*0»  +  4HO  -  CaN<H«»0»  +  C«ffO<  +  2C«N9H*08; 

hydrated 
alloxantin. 

the  oxalaric  acid  is  converted  by  further  action  of  hydrochloric  acid  into 
oxalic  acid  and  urea: 

C'N'HK)^  +  2HO  =  C^H'QS  +  C=N«H<0«; 

and  the  urea  is  finally  resolved  into  carbonic  acid  and  ammonia,  which 
remuns  combined  with  the  oxalic  acid.  (Liebig  &  Wbhler): 

C»N»HK>*  +  2H0  «  2C0»  +  2NH». 

Liebig  (Chim,  org.  1,  229)  gives  the  equation: 

2e'NSilH)«>  +  6H0  =  C8NSH»OW  +  SC^hO  +  2CO»  +  2NH*. 

hydruted        oxalic  acid, 
alloxantin. 

[The  equation  might  be  however: 

4C»NMP08  +  14H0  ^  C«Nm'0»  +  3C<H'09  +  4CO*  +  4NH».] 

anhydrous       oxalic  acid, 
alloxan  tin. 

The  solution  rendered  turbid  by  heating  for  a  short  time  frequently 
does  not  deposit  any  crystals  of  altoxantin  on  cooling,  but  only  on  dila- 
tion with  water  and  standing  for  some  time. 

The  hydrochloric  acid  solution,  after  being  heated  for  a  short  time, 
fonns  with  baryta-water  a  white  precipitate  (alloxan),  but  after  longer 
heating,  continually  darker  violet  precipitates  (alloxantin),  the  colour 
however  continually  diminishing  by  longer  boiling,  a  proof  that  the 
alloxantin  is  decomposed.  The  solution  then  deposits,  un  cooling,  instead 
of  alloxantin,  a  yellow  powder  which  dissolves  slowly  in  water  but 
readily  in  ammonia,  whence  it  is  slowly  precipitated  by  acetic  acid;  its 
composition  is  C*N*H'0*,  and  it  forms  yellow  crystalline  grains  with 
ammonia,  but  when  heated  with  excess  of  ammonia,  is  converted  into  a 
yellowish  gelatinous  powder,  which  dissolves  slowly  in  water  but  readily 
in  ammonia,  and  resembles  niycomelate  of  ammonia.  (Liebig  &  Wohler.) 

5.  The  solution,  after  boiling  for  a  short  time  with  excess  of  aqueous 
snlphurous  acid,  forms  a  white  precipitate  with  baryta- water,  ana  after 
longer  boiling,  a  violet  precipitate,  the  colour  of  which  however  dimi- 
nishes continually  when  the  boiling  is  continued  still  longer.  ^Liebig 
&  Wobler.)  —  But  when  aqueous  alloxan  is  saturated  with  8ulpnuroua 
acid  and  evaporated  at  a  gentle  heat,  the  liquid  yields  on  cooling  large 
transparent  efflorescent  tables  of  a  substance,  which,  when  treated  with 
ammonia,  does  not  form  crystals  of  thionurate  of  ammonia,  but  solidifies 
with  it  to  a  reddish  transparent  paste.  (Liebig  &  Wohler.)  These 
crystals  appear  to  be  a  compound  of  1  At.  alloxan  with  2  At.  sulphurous 
acid;  for  on  adding  potash  to  a  mixture  of  aqueous  alloxan,  and  excess 
of  sulphurous  acid  till  a  slight  alkaline  reaction  is  produced,  hard 
shining  crystals  of  a  potash-salt  are  obtained,  whose  acid  is  composed  of 
I  At  alloxan  and  2  At.  sulphurous  acid.  (Gregory,  Phxl.  Mag.  J.  24, 
189;  also  J.  pr.  Chem.  32,  280.) 

6.  When  aqueous  sulphurous  acid  is  added  to  a  cold-saturated  solu- 
Uoa  of  alloxan  till  its  excess  becomes  perceptible  by  the  odour,  theti 
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ammonia  added,  and  the  fnixtnre  boiled  for  a  short  time,  »  solution 
thioDurate  of  ammonia  in  fornicUf  which  on  cooling  crytitallixe^  in  sUiuti 
laminffi,   (Liebig  &.  Wiihler): 

C»N«H«0^  +  3NH«  +  2S0»    +  2H0  -  2NIP,C''N='H»0'.2SO'  +  2Aq. 

7.  Aqueous  alloxan  heated  with  peroxide  of  lead  forms  carboni 
of  lead  and  urea  (Licbig  &  Wijhier): 

C«X>H=0»  +  40  +  2HO  =  C=N=H*0=  +  GCO». 

Tbe  am  amoonU  Co  38*41  of  the  bihydnted  alloxan.  [CalmUtion  givn  37*3  p<  e< 
(IGO  :  60  »  100  :  37'5),]  Oxalic  nt-id  ami  a  white  |M>W(l«r  insnluhle  in  watrr  but  toluble 
in  ammonia,  which  are  also  formed  in  amall  quantilf,  musit  be  rr^ardcd  as  uaecseotiaL 
(Liebig  &  WUhler.) 

8.  Anueooa  alloxan  gradually  dropt  into  a  boiling  solution  of  neut 
acetate  of  lead,  forms  a  precipitate  of  mcsoxalnte  of  lead  (ix.  426),  which 
is  fl(KCulent  at  fifrtt,  but  afterwards  aggre^Jitos  in  the  form  of  &  cryatalU 
meal,  while  urea  remains  dissotved  in  ihe  liquid: 

C"N'H-0*  +  4H0  =-  CMPO'"  +  aN=H*0*. 

Bat  when  the  acetate  of  leo^l  is  poured  into  the  nolution  of  alloxan, 
Bcanty  rose  c^donred  precipitate  U  olilained,  which   is  greatly  inc 
by  addition  of  alcohol,  and  contains  alloxantiu  and  oxalic  acid.  (Li«b^ 
&  Wubler) 


9.  Aniieoua  alloxan  forms  with  baryta  or  lime-water,  after  a  whiU 
onl^  if  tlie  nlkali  is  in  insufficient  quantity,  but  immcdiatoly  if  it  16  i 
excess,  a  shining  crystalline  precipitate  of  alloxanate  of  l>aryta  or  li 
A  similar  action  is  produced  by  etrontia-water,  and  by  mixtures 
vbluride  of  barium,  strontium  or  calcium,  or  of  nitrate  nf  ttilrer.  w 
ammonia.  (Liebig  &  Wohlor,  pp.  15H  and  160).  When  the  alkali  is 
excels,  urea  is  found  in  the  filtrate,  and  the  precipitated  alloxanaU* 
baryta  is  mixed  with  mei^oxalato.  (Schliepcr  )■»•  AUox»n  boiled  witli 
aqueous  alkalis  is  resolved  into  tuesoxalic  acid  and  urea  (Liebig  & 
Wbhler): 

C*N-HH)«  +  4HO  -  Cni-O"  +  C«N2H«0*. 
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10.  The  solution  of  alloxan  in  ammoniaj  which  has  a  scarcely 
ceptible  reddish  tint,  turns  yellow  when  gently  heated,  and  solidifies 
cooliog  or  evaporation,  tu  a  yellowish  jelly  of  niycomclate  of  ammonia.' 
(liiebig  6i  Wohler;  see  puire  181.)  The  liquid  retains  in  solution  allox- 
anate and  mosoxalate  of  ammonia,  tugiahcr  wiili  urea  (Liebig.)  — 
Tbe  ammnniaail  lolulino,  which  i$  yrllow  at  tir»t.  reddens  and*bcconic9  turbid  oa 
atatidinK,  and  dcpt>»it»  jrellow  Ankr*  whirh  di«8(il«D  with  rrd  n>loiir  in  wnter.  >' Brofaa- 
trlh.)  —  Ainmontat-jtl  f^  psfu^rd  nt  1<I()^  nvrr  bihydratrd  nllnx«n  fiirnia  n  lifht  t»fv*l> 
red  maM,  which  dissnlvet  in  water,  forming  a  carmine-coloured  colution.  (Um.) 

11.  The  sntarotcd  aqueoos  solution  of  alloxan  giroe  off*  earhonie  aeiit 
when  boiletl,  the  evolution  of  ^'a.n  rontinning  for  a  con  aiders  bio  time.  aiHl 
the  alloxan  being  reaolve<l  into  alloxantiu  and  parabanic  acid: 

[SC'N'HHy-C^N'H'O'*  +  C*N  HK/  +  2003.] 

In  eoBwqncnco  of  the  formation  of  alloxantin,  the  boiled  liquid  fnrnu  s 
bine  precipitate  with  baryta-water,  purpurale  of  ammonia  wbi  n  ImC/d 
with  carbonate  of  auimouia,  and  yields  a  Urge  quantity  of  aUoxantin- 
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crystals  on  cooling.  (Liebig  &  Wohler,  Ann,  Pkarm.  38,  357.) — When 
the  alloxan •lolatioa  it  boiled  down,  a  red  kabstanoe  remains  tc^ether  with  the  aUoxan ; 
this  mbttance  forms  with  water  a  bright  red  solution,  which  in  coarse  of  time  becomes 
decolorized  and  deposits  white  flakes ;  it  is  also  decolorized  bj  boiling,  and  gives  off 
red  Tsponrs  [?j.  (Bnignatelli.) 

1 2.  Protochloride  of  tin,  or  aqueous  hydrochloric  acid  with  zinc  or 
sulphuretted  hydrogen,  conv^erts  aqueous  alloxan  into  alloxantin,  and  the 
two  latter  reagents  then  conrert  the  alloxaotin  into  dialuric  acid.  (Liebig 
&  Wohler): 

[First:  2C»N5H208  +  2  H  =  C>«N*H*0"  +  2H0; 
then :  C«N*H<0"  +  2H  =  2CN5H*08.] 

The  chloride  of  tin  immediately  throws  down  crystals  of  alloxantin. 
When  hydrochloric  acid  is  used  with  zinc,  dialuric  acid  is  found  in  the 
lianid;  and  if  the  hydrochloric  acid  is  hot  or  concentrated,  the  precipitated 
alloxantin  is  converted  into  the  yellow  shining  crystalline  powder  men- 
tioned on  page  175.  With  sulphuretted  hydrogen,  the  liquid  first  de- 
posits sulphur,  then  crystals  of  alloxantin,  which,  especially  at  a  boiling 
neat,  is  converted  by  the  further  action  of  the  sulphuretted  hydrogen, 
into  dialuric  acid.  Aqueous  cyanide  of  potassium  likewise  precipitates 
dialorate  of  potash  from  aqueous  alloxan  after  a  few  hours.  (Liebig  & 
Wohler,  Ann.  Pfiai^.  41,  291.) 

13.  Aqueous  alloxan  colours  ferrous  salts  deep  indigo-blue,  at  first 
without  precipitation;  but  on  addition  of  alkali,  a  precipitate  is  imme- 
^ately  formed.  (Brugnatelli,  Liebig  &  Wohler.)  —  Aqueous  aUoxan 
dissolves  iron  with  yellow,  red,  and  blue  colour;  in  either  case  tlio 
solution  turns  blue  on  addition  of  an  alkali.  Protoxide  of  iron  forms  a 
jdlow  solution  which  turns  blue  on  exposure  to  the  sun  and  by  the 
action  of  alkalis,  but  recovers  its  yellow  colour  after  a  while.  Sesqui- 
flodde  of  iron  forms  a  yellow  solution  which  yields  a  grey  precipitate 
vith  a  small  quantity  uf  alkali,  but  redissolves  in  a  larger  quantity, 
ferming  a  blue  solution.  These  iron-solutions  when  decomposed  by 
the  galvanic  current,  deposit  a  blue  crust  at  the  negative  pole. 
(Bmgnatelli.) 

14.  Bihydrated  alloxan  struck  on  the  anvil  in  contact  with  potas- 
sium detonates  slightly  and  with  a  faint  light.  (Gm.) 

Combinations.  With  mater, — a.  BiJtydraied  Alloxan.  —  Crystallizes 
on  evaporating  a  warm  aqueous  solution  of  alloxan,  in  oblique  rhombic 
prisms  belonging  to  the  oblique  prismatic  (monoclinometric)  system,  and 
Mving  the  appearance  of  rhomboidal  octohedrons  truncated  at  the  sum- 
mits (Hausmann).  They  are  large,  transparent,  and  colourless,  have  a 
glassy  lustre,  and  are  permanent  in  the  air.  (Lacbig  &  Wohler.) 
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.     11-25     ... 

10000 

Gn>. 

f8-«5 

11-35 

<?N*H*0*  +  2Aq. 160     ....  10000     100  00 

TW  Ubydintod  alloxan  was  heated  for  two  bonr^  to  ISO^r— 1G0<*  \n  a  ftXTMkm  xA  \\'^ 
feydrapn  (u*    Gnu 

TOCn  X.  K 
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h,  Octohffdrated  Alloxan.  —  Au  aqueous  solution  of  alloxan  aUnli 
wbtio    warm   yiclils   on    cooling,   larj^c,   tran8]mrent,   colourle^f^  crjrsUl 
Itclongins  to  the  right  prisnintic  syuteni,  and  having  a  nacreous  [Tiireow] 
lui^trc.     Thoy  o&loroscc  rapidly  in  warm  air,  and  ^ive  otl'  2<t  to  27  p.  e«l 
water,  either  in  a  warm  or  a  cold  racauui,  or  when  healed  to  100*  u 
the  air,  (Liebig  i<&  Wiihler.) 

Uobig  Ik,  Wfihkr.        Gm. 

C«N"HH>» 160    ....     N'T?     73-5     lAlt 

fi  HO     64     ....     25*23     26-5     25-2H 


C^N^H^O*  +  8Aq. 


211 


100-00 


100-0 


100  00 


^.  c.  Nonohydvated  Alloxan. — A  Bolutiou  of  alloxan  containiaf^ 
trnco  of  nitrio  acid,  deposited  large  ina?soa  having  a  rhonibedral  ft 
and  scziUforin  on  tlio  sidex.  They  were  found  hy  analysis  [tbo  detMl> 
which  are  not  given]  to  contain  C'X'H*0"'  +  7Aq.  [or'C*NWO»  +  9A<i] 
After  being  kept  in  a  bottle  fctr  2  or  3  years,  tlicy  were  found  in  sumni<4^j 
to  be  partly  converted  into  a  liquid  and  a  quantity  of  crystals.  Tl 
allnjEan  was  then  completely  deconipn^-ed^  the  pniducts  of  the  difcom*' 
)HJi;ition  boiug:  (1),  nlloxnntin;  (2),  a  beautiful,  easily  cryst^allizing  bo<ly, 
ditlorent  from  alloxan  and  ulloxnntin,  and  giving  no  colour  with  barytA- 
watcr;  (9),  i\.  lariro  quantity  of  a  eubstJincc  still  more  soluble  and  baviac 
a  strong  acid  reaction.   (Gregory,  Ann,  rhatm.  87,  120.)  ^. 

(f.  Alloxan  dissolves  readily  and  without  colour  in  water.  (Bm^ 
natelli,  Liebig  &.  Wohlcr.) 

it  ifl  insoluble  in  strong  nitric  acid,  and  may  be  preoipitatad  bj  tbtl 
acid  from  ita  solution  in  water.  (Schlicpcr.) 

A<|ueous  alloxan  doea  not  deconijiotse  carbonate  of  baryta  or  car- 
bonato  of  lime  ;  neither  docs  it  act  u]>on  oxide  of  lend,  even  at  a  boiling 
heat. 

Alloxan  dif»oIvee  readily  and  without  colour  in  alcohol.  (Brngnatclli ) 


jVibv^eti-nucleMs.    C»NAd*HO*. 


Uramil. 
C*N>HW  =  CNAd»HO«,0«. 

iTEBia  k  WtiiiLER.  (1838.)    Ann,  PAarm.  26,  2T4;  313  and  3J5. 

Fortnatiofi.     1.  Ry  boiling  an  nqueoue  ?olntlon  of  thionurie  add 
cf  thionnrate  of  ammonia  Ruporsaturated  with  dilute  sulphuric  or  wi 
hydrochloric  aciil,  for  a  short  time,   till    it  become?  turbid,   auil   Uk* 
leaving  it  tf»  coo!.      Cten  when  Die  nulittion  [«  moclrnilWy  diluto,  it  aoUdiftM  I 
cry.iamnc  ninRnia   wl.ilc   yrt   wirm — 2.    By    boiling    an    aqnoou*    MlativQ 

alloxantin  with  hydrocLlorato  or  oxalate  of  ammonia. 

Prfpftration,  A  solution  of  thionnrate  of  ammonia  iaturate«i  in  tW 
cold  14  hcat^tl  to  the  boiling  point,  hydrochloric  acid  tbon  ailiM,  lb» 
boiling  enntinued  for  a  few  s«conds,  iho  liquid  left  to  cool,  awl  tfct 
uccdl«f  which  slowly  seiwratCy  washed  and  dried. 


URAMIL*  179 

PropertUg.    White  hard   needles  having  a  silky  lustre,  anited  in 
plamoae  tufts  and  turning  red  on  exposure  to  the  air. 


8  C 

3  N    

S  H    

48    ., 

:.     42     .. 

5     ., 

..    33-56 
...     29-38 
..       3-50 
..     33-56 

Liebig  &  WOhler. 

33*29 

28-91 

3*77 

6  O    

48     .. 

3403 

C^WH'O* 

143    . 

...  100-00 

10000 

[Uramil  (C8N»HK)«)  is  to  dialnric  add  (OWH^O*)  u  oxamfde  (C*N>H*0*)  to 
oxamic  acid  (C^NHH)*);  and  similarlj,  the  unknown  (?NHK)**^  would  correspond  to 
oxalic  acid  (C*H«<y.)] 

DeeompogUions.  1.  Uramil  treated  with  nitric  acid  gives  off  nitric 
oxide  gas  free  from  carbonic  acid,  and  forms  a  solution  which  is  coloured 
purple-red  by  ammonia,  and  when  evaporated  and  cooled,  solidifies  to  a 
crystalline  magma  of  alloxan,  while  nitrate  of  ammonia  remains  in  the 
mother-liquor.     [Perhaps  in  this  manner: 

C8N«H«0«  +  20  =.  C8N3H«08  +  NH>.] 

2.  Uramil  dissolves  Quietly  in  cold  oil  of  vitriol,  whence  it  is  preci- 
pitated by  water  as  a  white  powder,  while  only  traces  of  ammonia  remain 
in  the  liquid.  But  if  the  solution  in  oil  of  vitriol  be  diluted  with  water 
merely  till  it  begins  to  show  turbidity,  and  the  mixture  then  boiled,  with 
renewal  of  the  water,  till  it  is  no  longer  precipitated  by  a  large  quantity 
of  water,  it  yields  hy  evaporation  crystals  of  uramilic  acid,  sulphate  of 
ammonia  being  formed  at  the  same  time: 

2CWH»0«  +  3H0  =  C"N«H"Ow  +  NH»]. 

uramilic  acid 

[or  perhaps !    2CWHW  4  2HO  «  C^«N»H»0"  +  NH».] 

uramilic  add. 

When  too  much  sulphuric  acid  is  added,  no  uramilic  acid  is  obtained; 
but  the  liquid,  after  exposure  to  the  air  for  some  time,  yields  crystals  of 
dimorphous  alloxantin  (or  dial  uric  acid?) 

(CfilPWOP  +  2H0  =  C«N2H<0S  +  NH3)  ? 

3.  When  mercuric  oxide  or  oxide  of  silver  is  added  by  small  portions 
and  not  in  excess,  to  uramil  suspended  in  boiling  water,  the  metal  is 
reduced,  but  without  evolution  of  gas,  and  a  purple  liquid  is  obtained, 
v/hich  on  cooling  deposits  crystals  of  purpurate  of  ammonia,  while  cither 
alloxan  or  alloxantin  remains  in  the  mother-liquor.  [Admitting  that 
these  latter  products  proceed  from  oxidation  carried  too  far,  and  are 
therefore  unessential,  the  equation  will  be: 

2C?WHS0«  +  20  ==  C«N''H''0«  +  2H0.] 

The  slightest  excess  of  metallic  oxide  decolorizes  the  purple  liquid, 
which  then  contains  alloxanate  of  ammonia.     [Perhaps  in  this  manner: 

C^»H»0«  +  20  +  2H0  =  NH^CW^H^QW] 

Purpurate  of  ammonia  is  moro  advantageously  obtained  by  adding  am- 
monia in  small  quantities,  together  with  the  metallic  oxide  to  the  uramil 
while  boiling  in  water.  [Perhaps  the  ammonia  prevents  the  oxidation 
from  going  too  far.] 


18()  nUTYI.F.NE:    NITROCEN-NUCIXVS  C*NAd*llO*.  ^^ 

4.  WIicii  a  liot  (lllitto  solution  i.f  pola^li  is  fyihinitoJ  with  nrnniil » 
Bnmll  ijiiantity  of  aniiiionia  is  evolved,  niul  a  pale  yellow  solution  olitniiKni 
wliioli  rapidly  ab>iorbs  oxygon  from  the  air,  iic<|uires  a  conliuually  Uceppr 
purple  or  almost  violet  eolour.  and  wlien  exposed  to  the  air  over  ni^ht 
ileposits  a  larj/e  f|uaiitity  of  shinin«^  pold  green  prisms  containing  p<il«*!i 
[purpunite  of  potash].  Tlio  aupcraatant  niotlier-li4Uor  'm  ueutrul,  and 
contains  ctthor  alloxanale  or  mesoxalato  of  polat-li.  —  [If  purpunle  of 
potash  be  regardeil  as  C"N°H*KO'%  and  tlio  ailoxanic  or  moaoxalic  iiciil 
aa  a  secondary  product,  the  equation  will  be: 

2C"N«H»0«  +  KO  +  20  =  C'«N*IPKOi«  +  KH»  +  SHO) 

When  a  sohilion  of  uraniil  in  potash  is  boiled  for  some  time,  a  lar;:* 
quantity  of  aninionin  is  evolved;  tlic  quantity  of  undccouiposed  nranul 
whicli  can  be  prccij-iitated  from  the  filtrate  by  bylriH-hloric  acid  con- 
tinually ducreiuses;  and  the  hydroclibtrio  acid  filtrate  supersaturated  wilti 
anituoiiia,  forma  with  chloride  of  calcium  a  white  precipitate,  which  di*' 
solves  in  a  large  tjuantity  of  water,  an*!  resembles  upaniihito,  uialuniti^ 
or  mesoxalate,  —  or.  if  the  boiling  with  potash  hiui  been  lung  enou;>h  cud- 
linucd,  —  oxalate  of  lime.  Accordin;^  to  Licbi;:,  (('him.  oiy.  1,  225,1 
uramilio  acid  is  produced  in  this  reaction. 

5.  A  fiuluiiou  of  uminil  in  ammonia,  boiled  and  ovnporatcd  in  if 
Dpeu  veiset,  ncipiircs  a  deep  purple-red  colour,  and  ylehU  on  c^MiIit^ 
crystals  of  purpuratc  of  auiniouia: 

[iC^NHl^O"  +  20  *  Ci«N«H»0i2  +  2110: 

According  to  ttiis  oijuatioa,  the  ammoniA  muit  bo  re^anloU  merely  u  t 
solvent  of  the  urimilj.  —  Liebi^  <&  Wohler,  on  the  otlidt  kind,  giv«  tU 
equation: 

aCN'H'O*  -I*  30  -  C»NMI*0»  +  CNHO*  +  i\t.  hyp.  tuhrd  »Uaxiiiitf  leiA  *  S«0 

purpurule  of 

aininuni*. 

A  Boliition  of  uramil  in  ammonia  mixed  with  an  aquooua  solution  i>f 
alloxan,  aUo  yields  a  lar^o  quantity  of  purpuratc  of  ammonia; 

[C"N*a*0*  +  CWH«0=*  +  NH»  -  C^NnrO's  +  2HO]. 

Gerbardl  {.inn.  Chim.  Phjx.  72,  184),  who.  with  Licbl^^  A  VCi\\ 
regardu  purpunite  of  ammonia  a»  C^'NMW,  or  rather  a«  C-'N'^H' 
giveA  the  equation: 

C"Nni»0»  +  2CN«H*0»»  +  3NU'  •  C**N«>H»  0»  +   lOllO. 

CoMbitttttiotm.  Uramil  h  insoluble  in  cold,  Eparuigly  ioIaU«  lo  Ul 
water,  from  wliich  it  cry8t:illixeu  on  cooling. 

It  di<s«(>lroJi  iu  cold  oil  of  vitriol,  whence  it  in  precipitat<«il  vhlioct 
alteration  by  water. 

It  diMsolve-t  wiihiiut  doeomposition  in  rold  aqueous  ammonia  urpc4&*k* 
from  which  it  i^  piccipitatod  by  acid^.  (Licbi^  &  \\  6ht«r.) 
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f.   NUrogen-nucUun.    C«NAdXH'0». 

Dilituiic  Acid. 

C«N»H*0»  =  C«NAdXHW,0«. 

ScnLXEPER.     (1845.)    Ann.  FMi-m.  56,  23. 

When  a  hot  aqueous  solution  of  alloxantin  itf  quickly  boiled  with 
liydrochlorio  acid;  the  mixture  of  allituric  acid  and  alloxaatia  which 
precipitates  on  cooling,  treated  with  nitric  acid,  to  dissolve  out  the  latter; 
the  alloxan  separated  from  the  nitric  acid  solution  in  the  form  of  allox- 
antin by  sulphuretted  hydrogen;  and  the  filtrate  mixed  with  nitric  acid,— 
whereby  the  dialuric  acid  formed  by  the  sulphuretted  hydrogen  is  con- 
verted into  parabanic  acid, — and  evaporated  down  to  ^  of  its  bulk: 
diliturata  of  ammonia  separates  in  the  form  of  a  yellowish  white  powder, 
which  may  be  purified  by  recrystallization  from  hot  water,  while  scarcely 
anything  but  parabanic  acid  remains  in  the  liquid. 

Diliturate  of  ammonia  [or  the  amide]  crystallizes  in  yellow,  brightly 
shining  laminsB,  the  colour  of  which  is  not  removable  by  animal  charcoal, 
bat  appears  to  be  essential. 

It  dissolves  in  dilute  potash  (not  in  concentrated  potash-solution, 
because  the  resulting  potash-salt  is  insoluble  in  that  liquid),  with  evolu- 
tion  of  ammonia;  and  acids  added  to  it,  throw  down  the  acid  potash-salt, 
in  the  form  of  a  yellowish  white  powder. 

It  18  nearly  insoluble  in  cold  and  but  sparingly  soluble  in  hot  water; 
insoluble  in  ammonia;  dissolves  readily  in  oil  of  vitriol,  whence  it  is  pre- 
cipitated by  water  nndecomposed  and  with  unaltered  amount  of  nitrogen. 
It  is  neither  dissolved  nor  decomposed  by  strong  nitric  acid. 

The  to-ealttd  Ammonia-saU  dried  at  100".  EchlJeper. 

8  C 48     ....     25-26  25*57 

4N    56     ...     29-47  30*16 

6  n    6     .  .       3-16  3-30 

10  O    80     ...     42-11  40-97 

C«N*H«0"»  190     ...  10000     100  00 

[If  this  compound  is  regarded,  not  as  an  ammooia-salt,  but  as  an  amide  = 
(^Ad'XH'O^tO^,  a  \iew  which  accords  with  all  its  chemical  relations,  the  acid 
conuined  in  it  must  be  C^NSH'O'^^CNAdXHHy.O'*.  —  (C''N^H«0'«  +  2HO-NH3=. 
C?N^H*0").  The  analyses  of  the  following  salts  are  calculated  according  to  this 
hypothesis.  Schlieper  on  the  csntrary,  regards  the  acid,  which  he  likewise  supposes  to 
be  bibasic,  as  C^N'RH)"^,  or  in  the  hyp.  Buhydrous  state,  C«N*HO". -— Laurent, 
CompL  rend,  31,  353),  gives  for  the  hydrated  acid  the  formula  CN*H*0'-  - 
(WXH»0«.] 

Potash-salt. — a.  NeuiiriL  —  Obtained  by  boiling  tho  amraonia-salt  with 
dilute  potash,  till  ammonia  is  no  longer  evolved,  adding  alcohol  to  thq 
hot  solution  till  the  precipitate  begins  to  become  permanent,  and  leaving 
it  to  crystallize  by  cooling.  Lemon-yellow,  shining,  loosely  aggregated 
needles.  They  do  not  give  off  water  at  1 00^  but  at  a  higher  temperature 
they  defiagrate  suddeulyy  with  evolution  of  carbonic  and  cyanic  acids, 
and  are  converted  into  cyauate  of  potash  free  from  charcoal.  [Probably 
thus: 

CN'H»K=0«  »  2C^NKO-  +  C-NHO*  +  200=  +  2^0.^ 


183  BrTTLC!C£:  xmocESX-joscixm  a^m*. 

Tber  disolre  pvectj  t«ad3T  in  ««ter,  bat  mre  insdable  in  aleolid. 


XtrAm  thitJ  mt  imf. 

Schliqwr. 

2KO 

.     94-4     .„. 

S5-3«     . 

. 54-35 

>C 

.     4S-0     ... 

17-95 

3N  , 

.     4*i)     ..-. 

15-71 

3U 

3-a    .  . 

1-lS 

i>o  - 

.     &00      .- 

29-92 

C*NAiXHKH>=.0*  .    _  267-4     .  .  l«>-00 

K  AchJ-M^t.  —  Obuioed  bv  prcdpiuting  tbe  Maeou  solution  of  4 
witb  «  suviLper  acid.  VeDovi^  vhite  povtler,  woich  behavoi,  vhd 
heated,  like  tLe  s&It  ti.  It  aisfolre*  in  oil  of  ritnol,  and  ia  preciptUteil 
tlienMn>m  bv  vaiei  viiLont  anv  ^tention  in  tbe  amount  of  potash.  U 
dissidlTes  fparls^iy  :s  oc-^d.  more  Kadilj  in  hot  water,  whence  it  crjiUl- 
liocs  oai  on  cxI:b^.  Cv&taics  21-7^  p.  c  putash,  and  is  tbetefon 
K0,CX-Ht)*,2Aq.''  [JU  fonnnla  eNWKO"*  leqnirea  206  ^  e. 
potash.] 

SiiPtr^ui.  —  Nitiate  of  ttlver  i«  not  precipitated,  either  b^  tU 
ammonia  or  br  the  acid  pota$b~$alt;  bat  the  neatial  potash  ammedntely 
throws  down  fiv>m  it  a  powder  of  a  bright  lemon-colour.  This  odt  deto> 
natos  when  heated  almost  like  a  fulminate,  and  ia  oonsequence  of  Ue 
acattering  which  ukes  place,  learec  only  4876  p.  e.  silver.  (Schlieper.) 
[The  fonnuta  CN'H'AgH)-'  would  reqoiie  53-33  per  cent] 


Mjcomelic  Add. 

C*.\»H»0». 

Or:  C»X«HH>«  =  C«X«H*,0*  I 

LiKUiu  ^^  WoiiLER.     ^1S;?S.)    Ann.  FAarm.  2C,  304. 

FormatioH  amtf  Prefmraiitm^  Aqoeoos  alloxan  assnmes  a  yello* 
colour  when  ^ntly  heated  with  ammonia,  and  if  the  mixture  ia  ounest- 
tratcti,  dcp4^it«  mvcomclate  of  ammonia,  immediately  after  the  heat  hu 
iH'on  aiipliotl,  sii  a  hoavv  brownish  vellow  powder;  but  if  the  mixture  is 
dilute.  It  tlo|KVMtj^  tlic  ^a1t  after  a  while  in  the  form  of  a  yellowiah  tram- 
{Mvreiit  jolly.  —  [i»orhaps  in  this  manner: 

r«N-H-0^  +  3NIP  «  MP.C*N*I1»0>  +  3HO; 

ttr,  if  perftM^tly  dried  mycomelic  acid  l»e  not  C*X*HH)^  bat  C*N*HH)*,  Um 
iMjuutiou  musit  be: 

CWH^CV  +  3NH»  «  NH»,C».\H«0*  +  4HO.] 

Tliu  aci>l  may  l»c  ]irix'i|iitatcd  by  ^ulphu^ie  acid,  either  from  the  hvi 
•MHix  holutiiiii  itf  iiiyruiiiclato  of  uuimonia  ubtaincd  as  abovo,  or 
)y  frum  the  si^ucous  eolution  of  alloxan  heated  with  sbi 


HTCOMBUC  ACID.  183 

Propertiei.  Hyoomelio  acid  recently  precipitated  is  a  transluceot 
gelatinous  suhstflknce;  bat  after  washing  it  dries  up  to  a  yellow^  loosely 
coherent  powdeTj  which  reddens  litmus. 
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Liia»%&W»h]er. 

33-13 
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3-57 
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4N 
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5  0    
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...     22-85 
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....  149     ..„  lOO'OO 

-  10000 

C?»N*HH)<  .. 
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...  100-00 

CalcnUtiun  £  ia  founded  on  the  supposition  that  the  salt  dried  at  120*  retains 
IHO,  whicb  woald  escape  at  a  higher  temperature. 

The  acid  dissolved  in  potash  is  decomposed  on  boilingi  with  evolution 
of  ammonia.  (Liebig,  Chim.org.) 

Combinations.  Mycomelic  acid  dissolves  slowly  in  cold,  readily  in 
hot  trater. 

It  decomposes  the  alkaline  carbonates. 

Mycomel<Ue  of  Ammonia. — A  solution  of  alloxan  in  warm  concen- 
trated ammonia,  heated  till  it  becomes  decolorized,  deposits  this  salt  on 
cooling,  in  the  form  of  a  yellowish  powder,  sometimes  flocculentj  somo- 
times  granular. 

MyconulcUe  of  Silver.  —  The  ammonia-salt  throws  down  from  nitrate 
of  silver,  yellow  gummy  flakes,  which  may  be  heated  in  the  liquid  to  the 
boiling  point  without  decomposition,  turn  yellowisii  brown  when  washed, 
especially  in  the  dark,  and  then  dry  up  to  hard  grey  lumps,  which  yield 
an  olive-green  powder.  The  salt  when  heated,  yields  a  copious  subli- 
mate of  cyanate  of  ammonia,  which  changes  to  urea  when  dissolved  in 
water,  and  a  crystalline  substance,  having  a  peculiar  odour  and  red- 
dened by  the  presence  of  another  substance.  It  is  insoluble  in  water. 
(Liebig  &  Wohler.) 


8  C 

4  N 

3  H 

48     .. 

56     . 

3     .. 

..     19-43 
.     22-67 
1-22 
..     43-73 
..     12-95 

Liebig  &  WOUler. 

Ag    

4  O 

108     .. 

32 

44-39 

O'NWAgO*  247     ...  1 00-00 

Conjugated  Compounde  allied  to  the  preceding. 

Tiuonuric  Acid. 

C*N»H''0»,2S0»=  C«NAd*HO',0*  +  2S0M 

LiBBia  &  WoHLEB.  (1838.)  Ann.  Fharm.  26,  268,  314,  and  331. 

tbrmaiion,  p.  176,  6. 

Preparation  ofThionurate  of  Ammonia,     1 .  Sulphurous  acid  is  added 
to  a  oold-6atarated  aqueous  solation  of  alloxan  till  \ta  odoui  \&  xlq  Wti^«ix 
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destroyed,  llio  lu|u)d  tlico  immcUialcly  supcrsaturutcd  wiUi  ammonia,  H 
Iwiilcd  for  balf  an  lioiir,  ami  left  to  cryetallixe  by  cooliojif.  —  2.  Hrlt«r:l 
An  aqueous  !;oIution  of  sulplillo  of  ammonia  is  mixed  wilh  excels  of  car«S 
bunato  of  ninnumia,  tlit^n  witli  nitiiooiiH  nlloxan,  tlic  mixture  kopi  in  V 
a  stato  of  ebullition  for  half  tin  lioiir,  and  tliou  left  to  crystallite  1>J  I 
cooling.  fl 

preparation  of  T/tionurlc  Acid.  —  A  solution  of  tbionnmtc  of  ammo-fl 
nia  in  hot  vratcr  is  precipitated  by  neutral  acetate  of  lead,  the  preci-X 
pitate  waiibeil,  «usi>eu(led  iu  water,  aud  decom|K)scd  by  sulpburotted'fl 
bydrogcn,  and  the  tiltratcd  cvaporalo  at  a  gentle  heat.  I 

Proprrtift,  While  in:u'ti,  coujiiiHting  of  necdlei*;  reddens  litmoc  I 
strongly;  lias  a  very  sour  taate;  permanent  in  tlic  air.  f 

The  acid  mixed  with  ammonia  reprodDces  the  crystals  of  tbioiiamt« 
of  ammoDia. 

Calcuhtion  qf  the  fret  acid: 

.  8C 48     ....     21-52 

^H  3N..» 42       ..     18-81  ^^H 

^V  8  0 64     ....    28-70  ^^H 

^B  2  S0< ....    28-70  ^^H 

C''VH*(y,2SO»  223  100-00  if^l 

Licb)^  Ik  Wiililer  usume,  and  prolMiWy  with  rrason,  according  to  the  belia«-)W#  -^ 
llie  ncid  nnd  its  ammoniii-salt  in  Tohous  renrtioni,  that  it  contains,  not  »Dlphuric  M 
■ulphurou  acid. 

DtcompotUion,     The  aqaeuns  acid  bccomca  turbid  Avbon  boiled,  aa4 
bulidilies  during  the  ebullitiuu,  in  cou^et^ueuce  of  the  formation  of  nlkjr 
needles  of  uraniil,  sulphuric  acid  being  set  free  at  the  same  tlmo:-*  ^ 
[PorhapH  in  thia  manner  :  ■ 

CWH»0»,2SO«  =  C»N='H»0<  +  2S0».]  I 

Conthinatiotm,     The  acid  dly^lves  readily  in  water.  ^H 

The  ncnlral   thio»ujytUs  contain    2   At.   naso;  they  yield   snlpbilA  v^ 

potash  by  fusion  with  hydrate  of  potash,  and  evolve  sulphnrotu  Mil 

^hen  treated  with  oil  of  vitriol. 

ThioiiuraU  of  Ammonia.  —  For  the  pr^pimtion,  rW.  tup.  —  Co]our1e«»  fo^l^ 
tided  tables  aud  lamina?,  having  a  inothcr-of-i>oarl  lufttr«  when  dry. 
Theya.-sumo  a  rose-colour  at  loO',  (giving  off  U  p.  r.  or  2  At.  water. 
[Liobig,  CVimi.  '"*y.]^  They  maybe  rocrystalliEcd  without  decompoHiUoo 
mmi  water,  in  whicn  they  ditwoUe  very  ejtaringly  at  ordinary,  but  very 
rcAdily  at,  higher  tcmperutures.  When  lu«cd  wilh  hydrate  of  potaik, 
thoy  yield,  not  sulphate  but  sulphite  of  potash.  The  aqueous  tolutioo 
reducca  selenium  from  »utenioU8  acid: 

[2NU>.C*.VH*0\-2SO>  +  S«0»  -  C^''H'(y  4-  ^SIV  +  2SO>  +  Se], 

The  solution  reduces  silver  from  the  nitrate  in  the  specular  form.  —At 
ordinary  tempornturc?,  it  is  not  decompoHed  by  an  excess  of  xnlphark 
hydrocfdorii*  or  nitric  arid;  but,  at  a  boiling  licat,  the  miztnrv  b<<*<»niri 
turbid.  nn<l  Milidifivit  to  a  ni:igma.  conttistiiig  of  ue«<ll«B  of  uramilt 
(auiouiiting  to  47  0.%  p.  c),  and  the  flllnito,  which  contains  Uie  liber»S«4 
sulphuric  acid,  prrripitatcj  chloride  of  barium.  —  Ou   crapocatlc^  tin 
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)ld-8aiaratcd  aqueous  solution  of  the  salt  with  a  small  quantity  of  sul- 
hnric  acid,  at  a  gentle  heat,  a  large  quantity  of  fine  white  needles  is 
btained,  consisting  of  acid  thionurati  of  ammonia;  with  a  large  quantity 
f  sulphuric  acid,  uramil  is  obtained,  and  changes  to  uramilic  acid,  and 
ith  a  still  larger  quantity  of  sulphuric  acid,  the  latter  is  converted  into 
imorphous  alloxantin  [or  dialaric  acid].  —  (Acid  thionurato  of  ammonia 
obtained,  when  the  aqueous  solution  of  1  At.  of  the  neutral  salt  is 
raporated  at  a  gentle  heat  with  1  At.  hydrochloric  acid,  in  the  form  of 
hite  crusts  composed  of  small  cry.'tals.)  (Gregory,  Fhil.  Mag.  J,  24, 
80.) 

CryttalUzfd,  Liebig  &  WShler. 

8  C; ; 48     ...     17-45     ........     18-02 

5N    70     ..,.     25-45     26-10 

13  H    13     ...       4-73     4-88 

8  0    64     ....     23  27     22-47 

2  SO* 80     ,...     29-10     28-53 

2NH>,O»N'H»0",2S0«  +  2Aq 275    ....  10000    10000 

TTitonvraie  of  Baryta.  —  The  amraoniacal  salt  throws  down  from 
blonde  of  barium,  translucent,  gelatinous  flakes,  which,  after  a  while, 
ecome  opaque  and  crystalline,  dissolve  readily  in  hydrochloric  acid, 
ad  when  boiled  with  nitric  acid,  yield  sulphate  of  baryta,  but  no  free 
ilphuric  acid. 

Thionxirate  of  Lime.  —  A  warm  aqueous  mixture  of  thionurate  of 
mmonia  and  nitrate  of  lime  deposits  short  silky  needles,  containing 
d'5  p.  c.  (2  At.)  lime. 

Thionurate  of  2tnc,' — An  aqueous  mixture  of  the  ammonia-salt  with 
zinc-salt,    soon   deposits  thionurate  of  zinc  in  small,  lemon-yellow, 
)aringly  soluble,  crystalline  nodules. 

Thionurate  of  Leader— 1\\q  hot  solution  of  thionurate  of  ammonia 
»nn8,  with  neutral  acetate  of  lead,  translucent  gelatinous  .flakes,  which 
a  cooling  change  to  white  or  rose-coloured  slender  needles,  united  in 
ifta.  The  salt  yields  by  distillation,  urea,  and  a  peculiar  product  which 
rystallizes  in  large  laminso.  Its  solution  iu  hot  nitric  acid,  the  forma- 
on  of  which  is  attended  with  effervescence,  deposits  sulphate  of  lead, 
either  lead  nor  sulphuric  remaining  in  the  filtrate.  It  dissolves  in  dilute 
ydrochloric  acid. 


2  PbO 

224     . 

,..     50-11 
...     10-74 
...      y-40 
...       1-11 
...     10-74 
...     17-90 

IJebig  &  WiJhler. 

8  C         

48 

10-95 

3  N  

42 

9-51 

5  H 

5     ., 

1'04 

8  O  

64 

2  SO»  

64     . 

C*N»H«Pb»0«,2SO«  +  2  Aq... 

447     .. 

..  100-00 

nionunUe  of  Copper.  —  The  ammonia- salt  forms,  with  sulphate  of 
)pper,  a  light  brownish  yellow  precipitate,  which  is  doubtless  a  cuprous 
ut     When   heated,   it  dissolves  with  brownish  yellow   colour   iu  the 

?aid,  and  separates  again  on  cooling  in  the  amorphous  state.  (Liebig  & 
Shier.) 


crsvo* = c^s^^o"^. 


H 


aitne  mJ  opnn  ar 
vitk  dilate  calpki 
«r  ^7  tfff  ling 
kj4nfia,  or  with  k^ 
«f  tk.  — 3.  Bjrbo:! 
acU.  — i.    Bv   beati: 
«f  Aale   fcaJaharic  suia.  il.ic:wc  a 
ifaeanspQ^iaaaf      ' 


an  J   TerT<in 
i'juiJ  tjo  Ion*«f 
acts  «B«a  it:  tha  catitMa  dMlly miMcalai  till  it  usuiie» aa  ooioar^l 

VTctak  pahficd  by  mufrtallittii&o  fmiu 
ko«  w:^.  (UeMg  &  WoUcr.)-1.0r  Aate aJtrie  acid  w  ^radaall^ aJilol 
to  1  pC  of  anc  and  ia  3J  pta.  of  vater,  till  all  Ike  anc  acid  u  dittoUft, 
IJm  »Dlatiaa  tkea  rvaporitcd  d«wa  to  tvx^-thiids;  ud  the  cmfiala  vkxi 
M]Mnlu  aftcY  a  fev  dajr%  porifitd  by  recrjttallisattoii.  (Liolj^]  A 
siaukr  BMdt  «f  pcpaiatJaa,  whidi,  kowercr,  jidds  ^  amiii^  ol 
alioxaatio  ■■Mianffag  oalj  to  10  p.  c  of  tbc  aric  acdd,  m  dttcribrd  Ij 
FntB>cbe. 

2.  SalabareOed  bjdrogcfi  i«  passed  tkn>«j^  aa  M|aeo«s  •olotitA 
allozaa;  tae  rvsalti^s  ma^ma  Keated  till  the  alluxoatm  dtasolvei;  tluft 
filtered  firon  tb«  prDdpitaied  salphor;  and  tlie  &ltnte  leh  to  ctysUU 
(Licbig  it  Wtdiler.) 

3.  A  soJaiion  of  arioxan  in  dilate  sulpbario  add  is  Iteated  Ccur  m  (ev 
uiDaU^A,  wliereby  it  bc-^:>m(!fi  tnrhid^  and  yields  crjiuls  of  alluxs&u&tfl 
cooling.  fLicbi^'  i.  WilUer.) 

4.  AlloxantiD  is  likewise  obtained  as  a  secondary  product  ia  tk 
preparation  of  sllozao  by  Grc^ry'a  procf^&a  (p.  171);  also  in  ScIiUpi^m 
nietbotl  of  preparing  alloxan  with  nitriu  acid  ur  chlorate  of  puta>& 
(p.  172.) 

5.  Wht*n  dialnrate  of  ammonia  Is  evsporaled  at  a  gentle  biOl 
large  excc^j*  uf  diluto  6ulj>buiic  aci<l,  and  tlio  e-uhition  k*ft  ii» 
somo  lime,  divwrphout  aihx'infiu  rryctallixee  out,  dillrrtni^  fr^Tn  o 
alloxantia  by  it*  f»cruliar   crysinllino   form,    hot   r- 

kpofiitiuii.  (Lid'ijr  nn'l  Wnhlcr.)     This  prutlnrl  i&  . 
fpuvcrtou  into  alloxantin  bv  thr  action  i>f  tbo  air.  liireguryj 
eryfilals  of  nlloxautin  ubtatued  by  citbt^r  uf  tb<ise  preen 
ta'thoir  water  of  crystallizutiou  by  beating  ibem  to  130*.  ( 


of 


,  r<'{W'rtic8  of  anbyJrona  alloxautio,  notbiJi^  u 


kttosm 
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Calculation  of  Anhydrons  Alloxantin. 

16  C    96     35-82 

4  N    66    20*89 

4  H    4     1*50 

14  O    112     41-70 

C»N<H^O" 268    10000 

[AUoiantin  vaj  be  regarded  as  a  conjagated  compound  of  alloxan  and  dialnric  acid: 
Cn^U^O*  +  O'N'H^OS  «  C«N<H*0»  +  2H0.] 

Decompositions,  1.  Alloxantin  yields  by  dry  distillation  a  peculiar 
czystalline  product.  fLiebig  &  Wbhler.) 

2.  When  heated  in  cblorine-water  it  is  converted  into  alloxan.  Also, 
with  slight  effervescence,  when  diffused  in  boiling  water  and  mixed  with 
ft  small  quantity  of  nitric  acid,  the  alloxan  separating  from  the  liquid 
after  evaporation  to  a  syrup.  (Liebig  and  Wohler.)  The  hot  solution  of 
alloxantin  is  likewise  converted  into  alloxan  by  selenious  acid,  with 
precipitation  of  selenium  (Liebig  &  Wohler): 

[C"N*H*0"  +  20  =  2C«N^IPO«.] 

3.  A  solution  of  alloxantin  in  aqueous  hydrochloric  acid  rapidly 
boiled  down  to  a  small  quantity,  deposits  on  c-ooling,  a  white  powder  of 
altiinric  acid  (ix.  443),  together  with  unaltered  alloxantin.  (Schlieper.) 

[With  CTolntiun  of  carbonic  acid  ?] 

4.  Aqueous  alloxantin  rednccs  mercuric  oxide  with  evolution  of  gas, 
and  appears  to  form  a  eolation  of  mcrcurous  alloxanate.  (Liebig  & 
WBhler;  Liebig,  Chim.  org.).  —  When  aqueous  alloxantin  is  heated  with 
oxide  of  silver,  silver  is  reduced,  witli  effervescence  and  formation  of 
oxalorate  of  silver,  which  remains  in  solution  (Liebig): 

[C«N*H*0»  +  8AgO  +  2H0  =  2C«N=H>Ag08  +  4C0«  +  6Ag.] 

From  a  solution  of  uiti*ate  of  silver,  aqueous  alloxation  immediately 
throws  down  black  metallic  silver,  after  wliich  the  filtrate  yields  a  white 
precipitate  with  baryta-water.  (Liebig  &  Wohler).  —  Alloxantin  is  do- 
oompo&ed  by  peroxide  of  lead,  like  alloxan.  (Liebig  A  Wohler). 

5.  Aqueous  alloxantin  forms  with  baryta-water  a  thick  violet  preci- 
pitate, anit  when  the  mixture  is  heated,  ultimately  yields  alloxanate  and 
(Ualorate  of  baryta.  (Liebig  &  Wchler.) 

[C«Nni*0"  +  3BaO  +  HO  =  CSNSH^Ba^OW  +  CSN^H^BaO*. 

[Doea  the  violet  colour  vhich  the  precipitate  at  first  exhibits  arise  from  basic  purpurute 
of  baryta?]  —  The  violet  precipitate,  when  boiled,  first  turns  white  and 
then  disappears.  When  baryta-water  is  gradually  dropt  into  a  solution 
of  alloxantin  in  boiling  water  free  from  air,  each  drop  produces  a  deep 
violet  precipitate  which  rcdissolves  without  colour;  as  the  quantity  of 
baryta-water  is  further  iiicrcase<l,  the  liquid  suddenly  becomes  turbid 
ana  deposits  dialuratc  of  baryta  in  the  form  of  a  reddish-white  powder; 
and  after  this  powder  has  been  completely  precipitated  by  baryta-water, 
a  still  further  quantity  of  that  reagent  produces  a  white  precipitate  of 
alloxanate  of  barytaj  part  of  which  remains  in  solution  together  with  a 
small  quantity  of  urea.  (Liebig  &  Wohler.) 

6.  Aqueous  solutions  of  alloxantin  and  sal-ammoniac  thoroughly 
freed  from  air  by  boiling,  immediately  form  a  purple-rod  mixture  which 
Boon  becomes  paler  in  colour  and  deposits  colourless  pr  reddish  akViuxk^ 
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weakm  of  mxmmak  i»  178),  vUe  aflaoan  aad  biUiPchteric  aciii 
solMiM  (LUi^i  Waier): 


remaMii 


mhtf  u  iW  OTikiff  md  »er^ter  beliare  witb  atl(>X'* 
t  m\  ■Ml— iadjCJCcgpiipg  iliat  tho  prcctiiitAtttJ 
id  is  Ihkkcr  ab4  1«m  dTstsllioc.  (Licbisi 


OUwr 
•sdakitWnaa 

W«U0r.) 

7.  wWi  free  iHBana  «oaes  m  coatsct  witli  alluxantin.  3  Al  of 

pcryvnle  of  amflionb  (Gui.}: 

[C^nW)**  ♦  «Xtt«  -  C«\«UH>«»  +  2UO]. 

Wltcv  dij  ■MmoBJif  I  gftA  M  pused  over  finely  poiini1o«l  allox&Dti 
tfait  imWtiwf  tavB  red  At  tke  otdiaaf^teoipenitare,  and  at  100  ,  civi 
eir  water,  awl  it  €<oMpictolj  eeorerted  solo  a  deip  brown-rcil  powtler 
parporate  of  iwoag.  (Oat.).  —  To  reader  tW  drcompotiitiou  as  coOK-i 
pleta  as  pceeiMe,  Ika  mam  aract  bv  t«kcn  oat  a  few  times,  fin«l^'  tnta^^ 
xaUd  a^ia,  aad  tKe  iaiaMtawi  tl  gaa  allovcd  to  set  apoa  it  for  &«Tenl 

CIW  rnAh^  «— to  obiahwA  hy  LMic &  VlUcr  and  b^  Ftkocbc  mpMCkf 

^  dM  aMPfoaadft,  wanet^  idc  to  ■ltiM|rt  In 

loAcr  nrf  mA  Che  ODdeM  theory,  and  to  4ft- 

cariUe  f rob  tki  —lyiri  of  dme  dMtn««feU 

!  li—  ■  cewyl—  I  iiileiieiiiui  of  the   rcaaritaU* 

«f  teat  coapoBBdi.     Bst  the  liiiiMrfB  «Uch  I  foaod  to  be  tka  ■«( 

■WreM  W  «e»f4BlBly  coarvrted    bv  unmocu*  ista 

Ik  la  ova  iWi  tbaaa  rtMiHa  had  ab«adj  ^baemd  tbo  id 

faaaf  tfca iilinl  iiliitfi  aC  aawtio.  b«a*ey  tedby  no  Meoas  nadbdku 

tbaiaMaliilihLawiaMiiiaatb»a*erfc««<il»«aiaaBibyriAit&  Wghhr,aii.«fl 

Saiatky  «f  tSkmm  smmK  W  |aiwt  aa  vtA  a*  alio ■— tin  ind  aqacoaa  tmrnoakL.  It 
■Ml  bawiw  ba  DbwiitJ  dba  aa  caccai  of  hmom  awiwiia  qakkly  daooiarfio 
paiyiaei  of  aM^aoia.  aod  titea  Ao  aftaxao  anf  mw  to  caowrc  iba  aiuia  uradaaJ 
attbe— otiiwiitotoryriaaorawaaia  (f.  tWt»).— dalw>to  tiaarfuiw  thaaciw 

d aBuMtio  Bad a«aMalnlna,«Mn 
•MA  sydcdaMlatei 
.yiihilj  loiifioaul  to  ba  C*fC»a^. 
mllv  rontafaMd  2HO  Mire,  an  idi*  wbkb  vaa  caoimoi  by  aapahmrnL^My  bal 
tbaftu  ar«  due  M  Dr.  «.  U>aii—  iar  Iba  ray  pMc  allftUB  a^d  aUoxaatia  witb  *luA 


tbrftw'a  to 


be  VW^  »*.fcr  Ibb  roaaeiA], 

ABoiantiB  torus  icd  oa  exposare  to  air  cootaiaiog  ammoDia.    l\ 
bot  aooeoa^  eolutioa  U  ooloared  parpfe-red  hj  aaimoaia,  but 
coloarloM  again  wbca  ftirtber  beatcd,  or  «b«a  left  for  aoaic  tio^  ia 
colli,  n^bic  A  WBblar.) 

Whoa  BkMilasad  attoxantui  U  latfoJacrd  into  a  tab«  coi 
and  rtandiDx  avar  wttuujr,  aad  a  fcv  drvpe  of  aMaocua  panad 
alloxantin  immuSai^r  ar^aana  a  dorp  parpW  ooloar  5«ai  tbe 
the  rUio^  amBioaiaral  ^»,  aod  absoebtf  a  lirirrr  tjuantitj  of  oxv^a, 
iU  r«^1(>ar  is  iinm«diml«ljr  aftaraatds  dinmubod  hj  tbr  exrov  of 
■Mmiii.  (Pritvcbo  )     [Thk  co^mw  dbaorptka  of  oiypo  I  did  act  obMnaj  t 
atraU  the  jirrcnltef  AbMtTtlitfu  abow  tbai  h  b  Ma  occnaary  to  tba  fMMlb 
paiyaMli  af  amoioiite  ) 

AffUvoDa  ftlloxaittia  turnn  rrd  wbm  bvaird  vitb  acetate  of 
*)tit  nut  with  nitrata;  bat  when  eTaporaied  wltb  tbe  bkltcr,  it  latn* 
rpl^  rfBtduo.  (Gnu) 
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When  nitric  acid  is  gradually  added  to  a  hot  aqacoas  solution  of 
alloxantin,  and  samples  of  the  liquid  gently  heated  with  ammonia,  the 
ammonia  produces,  as  the  quantity  of  nitric  acid,  and  consequently  of 
niloxan,  increases,  a  continually  deeper  purple  colour;  hut  when  sufficient 
nitric  acid  has  been  added  to  convert  the  alloxantin  completely  into 
alloxan,  the  reddening  with  ammonia  ceases.  (Liebig  &  Wohler.)— - 
[This  is  perhaps  eipUined  bj  the  preceding  obserrations.] 

8.  The  solution  of  alloxantin  in  thoroughly  boiled  water,  mixed 
with  ammonia  and  boiled  till  the  purple  colour  has  completely  disap- 
peared, yields  chamois-coloured  crystalline  crusts  of  uramil;  the  yellow 
mother-liquor  becomes  purple  on  exposure  to  the  air,  deposits  crystals  of 
purpurate  of  ammonia,  and  ultimately  coagulates  to  a  jelly  of  myco- 
nielatc  of  ammonia.  (Liebig  &  Wohlcr.)  — In  this  reaction  as  in  that 
with  sal-amntouiac,  uramil  and  alloxan  arc  first  produced,  and  these  by 
their  mutual  action,  with  the  aid  of  ammonia  and  the  air,  form  purpurate 
of  ammonia;  moreover  the  jilluxan  with  ammonia  forms  niycomelatc  of 
ammonia.  (Liebig  &  Wohler.)  —  [Or  rather: 

C"NMI*0"  +  4NH=  «  C«N3H^0«  +  NH'.CN^H^O'  +  4HO. 

Port  of  the  uramil  which  remains  dit^solvcd  in  the  ammonia  is  at  the 
same  time  converted  by  the  oxygen  of  the  air  into  purpurate  of  am- 
monia.] —  When  alloxantin  dii^solvcd  in  aqueous  ammonia  and  boiled 
till  it  loses  its  colunr  is  cooled  to  70"^,  every  drop  of  aqueous  alloxan 
added  to  the  liquid  produces  a  deep  purple  colour,  ana  the  solution 
then  deposits  a  few  crystals  of  purpurate  of  ammonia,  together  with 
Bakes  of  uramil  (Liebig  &  Wohler) : 

C^-^HiO'"  +  C«Nm*0»  +  3N1P  =  C'-N*H«0'  +  NH^^C^NHO*  +  8HO. 


alloxantin.  alloxan.  purpurate  of     |  At.  alloxanate 

ammonia.  of  ammonia. 

f Liebig  &  Wohler.)  —  [Or  perhaps,  as  uramil  was  found  by  Liebig  & 
W'ohler  to  be  preecut  in  the  boiled  ammouiacal  solution  of  alloxantin: 

C»N»H»0«  +  C^N'HW  +  NIP  «=  C«N«H^0'2  +  2H0.3 

uramil.  alloxan.  purpunite  of 

ainmoniH. 

9.  When  a  solution  of  alloxantin  in  ammonia  is  repeatedly  evapo- 
rated at  a  gentle  beat  in  an  open  vessel,  and  each  time  reUissolved 
in  ammonia,  it  finally  leaves  pure  oxalurate  of  ammonia  (Liebig  Sc 
WBhlcr): 

3C«NWO»  +  CNHJ"  +  7110  «  4(NH»,C«N2H*0'')  +  5H0. 

(Liebig  &  Wohler.)  —  [ShouU  not  other  products  be  formed  at  the  same  time  ?] 

10.  Alloxantin  dissolved  in  water  is  decomposed  by  long  keeping, 
even  out  of  contact  of  air,  and  loses  its  characteristic  properties. 
(Fritzsche.)  It  becomes  in  fact  sour;  forms  with  baryta  water,  no  longer 
a  violet  but  a  white  precipitate;  and  leaves  when  evaporated  crystals 
having  the  appearance  of  alloxanic  acid.  (Gregory,  J'/iU.  Mag.  J, 
24,  100.) 

11.  Sulphuretted  hydrogen  passed  through  a  solution  of  alloxantin 
ID  boiling  water  yields  a  precipitate  of  sulphur,  and  converts  the  allox- 
uitia  into  dialurio  acid  (Liebig  &  Wfihler): 

[CW^H^O"  +  2HS  +  2H0  -  aCN^H^O"  +  28]. 
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Comhinations.     With  water: 

a.  Ifydrafcd  AUojrantin.  —  Olftainetl  l)y  crvsUUizatiim  from  wnterJ 
Transpaient,  c<tlourlcss  or  ycllowit^li,  oUiquc  rlioiiibic  prisms,  hard  ba&] 
very  friable.  The  an^le  of  the  olituse  htt<?i*al  etl^  is,  in  oriliiiary  allox" 
nntm  =:]0r>^;  in  dimorphous  aliuxaniia  =rJl\  AlloxaDtin  reiidc 
lilmiis,  even  after  being  crystallized  six  times  from  water.  It  tuiiu 
by  exposure  to  air  containing  ammonia.  (Ijiebig  &  Wohlor.) 


16  C. 
HN 

10  H. 
20  0. 


.«..     96 

66 

10 

160 


29B1  30*52  300(J 

17-39  17'66  17-52 

3J1  316  ^..«  504 

49-69  48-67  49-3a 


C»N*H^O"  +  6Aq.     322     ,...  10000     10000 


100-00 


Ori 


fi  HO  


266    ^. 

M     .... 


83*23 
16-77 


Ltebig  &  M'dhler. 
..«,..    64-G 
16'4 


C'«N«H'0'*  +  6Aq 322     ....  lOO'OO     1000 

The  cryH.ils  jrive  ofT  nothing  nt  100^  but  at  300"  (at  150'  acoorJing 
to  Licbig,  CAi'm.  0/7.}  they  givo  ofl*  15  4  p.  c.  (Liobig  &.  Wbhlor.) 

6.  Tho  crj'Btals  (HbsoItg  very  8|}arhig1y  In  cold  water,  more  abao- 
dantly,  but  still  ulowly  in  boiling  water,  from  which  solution  tho  tllox- 
imtin  sci>aratc8  almost  completely  on  coulinjj.  (Liehig  &  "Wiihler,) 


Uramilic  Acid. 
C»«N»H'0'*?  =  C"N'Ad"HK)»,W 

LiEBia  it  WonLEU.    (1838.)     J«n.  P/*ami.  20,  314, 

Fonnattoii  and  Preparation.  1.  Water  i«  added  to  a  solution  of 
nnimit  in  cold  oil  of  vitriol,  till  it  begins  to  become  turbid;  the  li<|uid 
Iwilcd  with  frequent  renewal  of  the  water,  till  it  no  lonj^er  fonne  a  prr- 
rip  (ate  with  water,  and  evaporated  to  tho  cn'stal lining  point  (p.  179,  2). 
—  2.  A  cold-?aturated  aqueous  solution  of  thionurate  of  ammonia  i» 
e^upur-ated  at  a  gentle  he:it  witli  u  «m:ill  qunnlity  of  sulphuric  neid.  The 
nramil  which  separates  from  the  thionuralc  of  ammonia  is  then  gnidnally 
converted  by  the  freo  sutphuric  acid  intonramilir  arid;  nnd  this  eomjwund 
cryMullizes  after  24  hours  from  lliv  evaporated  liquid,  which  turos  yuUov 
during  the  cvnporatinn. 

If  the  quantity  of  sulphurle  ncld  he  too  small,  the  tnixlure  yield* 
crystalline  flakes  of  acid  thionurate  of  nmmonia  instead  of  uramilic  acid; 
but  on  dissfdving  these  in  water,  and  cvaporatin^^^  with  fre^h  etulithnrlo 
ncid,  uramilic  arid  U  ubtainetl  in  the  purost  fctate.  —  If  too  mucli  sul- 
phuric acid  bo  u^ed,  no  urnmilic  acid  is  obl'iiTic*!,  bnt  after  cxpo9ure  to 
the  air  for  some  time,  rrvt-ljils  of  dimorphus  alloxnntin  [or  tlialurie  acidt] 
dcjiarato  out.  —  The  sulphuric  ncid  liquid,  when  evnporntod,  f>ometiinut 
yields,  before  the  uramilic  acid,  sparingly  suluble  white  gniine  vr\tu9b 
solutiuu  forms  a  while  precipitate  with  baryta-water.  [c«n  this  fttto  bs 
dialurio  ocul .'] 
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Pt'operlUi.  Transparent,  colourless,  four-sidctl  prisms.  Laving  a 
strong  vitreoQs  Instre,  and  hy  rapid  crystallization,  needles  having  a  silkjr 
lostro.  They  redden  Htmas  elightlj,  and  tarn  red  at  100^,  without 
diminishing  in  weight. 


Cryttalt. 
16  C 96     .... 

32-43    . 

23-65     . 

3-38     . 

40.54     . 

Liebi?  &  WBhler. 

32-09 

23-23 

3-59 

41-09 

16  C     . 

Ani 

\ydr9tuf 
..     96    ..., 
..     70    ..., 
..       9    ..., 
..  112     ... 

.    33-45 

5N    70    .... 

10  H    10    .... 

5  Nr.. 
9  H... 

.     24-39 
3-14 

15  O    120     .... 

14  O... 

.     39*02 

C«N»H»0»  296    .... 

100-00     . 

100-00 

C^N^^HH)"  .. 

..  287     ..., 

.  100-00 

[Lrebig  8c  WShter  regarded  the  rrystHla  br  anhydrous  nramilic  acid  and  remark  that 
thej  assume  a  rose-colour  when  dried  by  heat,  but  do  n?t  sustain  any  perceptible  loss 
of  weight.  Bat  as  they  do  not  state  the  temperature  at  which  the  crystals  were  dried, 
U  is  possible  that  these  crystals  may  still  contain  1  At.  wAter,  and  that  nramilic  acid 
dried  mt  a  higher  teaiperature  may  be  C'^X^H^O".  The  calculation  headed  Anhjfdrmu 
in  the  preceding  table  is  founded  on  this  supposition.] 

Decompositions.  1.  Uramilic  acid  dissolves  in  cold  nitric  acid  without 
evolution  of  gas;  hut  when  boiled  with  strong  nitric  acid,  it  gives  off 
nitrons  fumes,  and  yields  by  evaporation,  a  yellow  liquid  which  on  cool- 
ing, deposits  a  large  quantity  of  white  crystalline  scales.  These  scales 
dissolve  in  hot  water,  from  which  they  crystalliise  out  on  cooling,  and 
in  potash-solution  with  yellow  colour,  and  are  precipitated  therefrom  by 
scetic  acid  in  the  form  of  a  white  powder.  - —  2.  Uramilic  acid  continuously 
boiled  with  hydrochloric  or  dilute  sulphuric  acid,  forms  a  liquid  whicn 
girea  a  violet  precipitate  (of  alloxantin)  with  barytarwater,  and  on  cooling 
deposits  crystals  of  dimorphous  alloxantin.  [It  appears  certain  from 
Gregory's  experiments  that  dialuric  acid  is  here  produced,  and  is  partially 
converted  into  alloxantin  by  the  action  of  the  air. 

C"N»H90»  +  2H0^  =  2C8N2H*08  +  NH».] 

Comhindtions,  The  acid  dissolves  in  6  or  8  pts.  of  cold  and  in  3  pts. 
of  hot  water. 

It  dissolves  in  oil  of  vitriol  without  blackening  or  evolution  of  gas. 

With  the  more  soluble  alkalis,  it  forms  crystal lizable  salts  which  arc 
piFecipitated  by  acetic  acid. 

With  baryta  or  limo  salts  it  produces,  on  addition  of  ammonia,  a  thick 
white  precipitate  soluble  in  a  large  quantity  of  water. 

With  nitrate  of  silver  it  forms,  on  addition  of  ammonia,  a  thick  white 
precipitate  containing  about  630  to  64*3  p.  c.  silver.  (Liebig  &  Wohlcr.) 
[Thii  is  about  4  At.  silver  to  1  At.  acid  =  2AgO,  C"N«HUg*0^*]. 


Purpuric  Acid. 

C"N»H»0"  =  C"N*AdH»0«,0*? 

ScDKfiLfi.     Opusc.  2,  74. 
BXBOHAN.     Opusc.  4,  390. 
PlAftAON.     Seher,  J.  1,  48. 
BtmECKB.     Crdl.  Ann.  1800,  2,  94. 
W,  HsKftir.    Ann,  Fhil  2,  57. 
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VACat?KLW.    J.  PhyaL  88,  Vi».  —  2iM.  da  Mu$.  7.  253.  ■ 

Phout.     Ann,  Chxm.  Phy*.  1 1,  48.  —Ann.  Phil.  14,  363.  —  Zow/i.  MM 
Gasdie,  1831,  June;  also  Froriejt's  Aotiicn,  32,  23,  fl 

KoDWEtAS,     Po^/ff.  19,  12.  B 

LiEUtu  ii  WoHLEit.     Ann,  Pham,  26,  319.  ■ 

FnrtZBcnE.    J.  pi'.  C/um.  16,  380;   17,  42.  ■ 

Pun'^'oure,  Aci4le puryuriqut.  —  Scheele^  in  3776,  sLowed  tluU  tbtt  ilH 
tton  of  uric  acid  in  nitric  acid  rcddcua  tlie  skin,  and  leave*  &  4^^^| 
residue  wlien  evaporated.  Prout,  in  181H,  obtained  tho  coloorh^^^l 
cipic  uf  tlus  &oluliuD  iu  the  form  of  a  cry^taJlinir  substance,  wmnTfl 
regarded  as  piirpuratc  of  ammonia,  and  from  which  bo  succcf'de*!  in  IM 
jtariug  eeveral  other  re<I  purpumte^  by  double  d«<;ompo6ition.  But  he  eiM 
iu  regarding  the  colourle&e  substance,  murexan,  separated  from  purptuifl 
of  ammoula  by  sulphuric  acid,  as  pure  puq>arie  arid,  inasmndi  &«  Liebifffl 
Woblcr  afterwards  showed  that  further  ceconvocitioa  takcv  pLa«e  hi  UH 
pmfHtm^  and  that  nmrcxau  no  longer  forms  red  «adt«  with  Immm.  On  llf 
rtliir  biTiil.  the  view  to  whieli  the^-c  cfaemiets  girt  tbe  preforebcc.  Oat 
rraal's  parpunite  of  ammonia  is  not  a  eoammmm  awontaol  aall,  but  an 
4iBude,  tr  vb>ch  they  give  tbe  name  Mntmd,  (lo«a  not  appear  to  k«  «vtl 
fgijnirli  fl :  snxv  lhi^  K-dy  jrivea  off  ammooia,  even  wlw^  trvxicd  wiiK 
■ad  Bwceover  the   other  purpftraAes  exkibit  ci]uallv  cvo* 

»r«d  h  M<  IcBown  in  the  frve  steU,  bat  •nly  in  its  mf&;  is 
aitiob  •«(  v^h  by  strooger  arida,  ^  WMtatrtl  porpofie 

vfeirii  is  I 


|nab«^berf>«dtict0,Uie  pciwijal  al 
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fH 
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M»^ 

mttrexas. 


rial  I  bvTTpr 

J«M  nflectsd  from  boss*  sf  Aht  cmtallins 

jin^en  colour  v#  thv  filAM  beetle.    Stm 
ox  violet  oolovai. 


—  lidblf  &  Wohlrr'f 

(p-  1^7);  b^  Um  mrtim  of  tbe  i^iirMhe 

fp.  174);  br  tbo  oxMlstioa  oi  tumwl  W 

ide  <p.  170);  by  tbe  oxkbuoa  oi  snad 

■tt  eaipaiare  to  the  air;  by  mtxteg  Qraail  diaolTri 

(p.  180);  b^  the  actian  af 

^  t«»);  bycspiMMis  aa  anunoaiacal  sotaUoaof 


■hnc  leJid,  siac*  it  contains 
panaftte  of  amnionm  on  rdtfitli 
is  ttss  salstioa  likew  i'^' 
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of  the  purple  etfiin  wliicli  it  prodiicrs  on  the  skiu  after  a  wliile, 
ich  as  the  skin  already  contains  amtuoiiiacal  salts.  —  The  red*Icniug 
of  the  ftkin  prodaced  by  an  aqueous  solution  of  alloxan  is  porbiips  due  to 
a  transformation  of  iho  alloxan  into  alloxantin  by  the  hydrogcniziug 
:ictiun  of  the  ekin. 

Kveu  when  uric  acid  ia  decomposed  by  aqueous  chlorine  or  iodine 
instoa^]  of  nitric  acid,  the  solution,  probably  because  it  likcwiRe  contains 
alloxantin,  exhibits  tlie  purple  colour  on  evaporation  or  on  addition  of 
ammonia. 

In  the  preparation  of  cuprocyauido  of  barium  from  oquooud  liytiro- 
cyaoic  jwrid,  biirylaj  and  carbonato  of  copper  (viii.  7),  tho  rod  solution, 
when  left  to  evaporate,  often  yielded  crysLaU  having  tho  colour  of  tho 
wings  of  cantharido^;  the  same  liquid  also  gave  witli  dilute  hylrocUlorio 
acid,  a  dark  violet  precipitate  of  purpurato  of  copper,  tho  formation  of 
which  was  attended  with  evolution  of  hydrncyanin  acid  (MeiUet,  A\  J. 
Phunti,  3,  44'»).  [If  inurcxid  or  any  other  conipouml  of  purpuric  acid 
ia  really  produced  in  this  reaction,  euch  a  mutlo  of  furmation  may  per- 
haps be  explained  by  tho  following  somewhat  complicated  equation, 
wliich  however  presupposes  access  of  air  and  simultaneous  formation 
of  urea: 


^ 


2CC2NII  +  BBaO  +   IGCuO  +  20  =  S{C^NBtt,C^Ca»)  +  C^N^^jroa  + 

2C»N»a*cy  +  lOHO. 


Preparation,  A.  From  Uiic  acid  and  X Uric  acid.  —  It  is  csscnti.il 
that  the  nitric  acid  solution  contain  in  addition  to  alloxan  an  excess  of 
alloxantin.  (Liebig  A  Wfthlcr.) —  1.  Uric  acid  is  dissolved  in  dilute  nitric 
acid,  the  liquid  neutralized  with  ammonia,  and  slowly  evaporated,  where- 
apon  it  assumes  a  continually  deeper  red  colour,  and  deposits  dark  red 
crystalline  grains  of  purpurato  of  ammonia.  (Prnut.) 

2.  A  perfectly  saturated  solution  of  uric  acid  in  dilute  nitric  acid  ia 
evaporate*!;  tho  large  colourless  crystals  of  alloxan  [containin;^  allox- 
antin ?]  which  form  on  cooling,  dissolved  in  boiling  water;  ammonia 
addcfl  to  the  boiling  hot  liquid^  just  to  the  point  at  which  it  produces  a 
'leep  red  colour  (with  too  little  ur  too  much  ammonia  tho  process  fallsjj 
J  ind  the  parpurate  of  ammonia  left  to  crystallize  by  cooling.  (Prout.) 
n.  Nitric  acid,  diluted  with  half  its  quantity  of  water,  is  aiMeii  to  a 
lixture  of  I  pt.  uric  acid  and  10  pts.  water  contained  in  a  capaciou.^ 
fssel,  till  only  a  email  <|uauiity  of  uric  acitl  remains  nmlissolvcd;  the 
rllowish  Hltrate  (which  docs  not  turn  red  on  addition  of  ammonia, 
iless  the  boiling  lias  been  too  long  continued),  evaporated  down  to 
"^t  pts.;  and  ammonia  then  added;  whereupon  a  dark  red  tliirki>!li  liquid 
ii  obtained,  which,  on  cooling,  deposits  crystals  of  purpurato  of 
immonia.  (Kodweiss.) 

4.  One  pt.  of  uric  ai^ld  is  boiled  in  a  porcelain  basin,  with  32  pts.  of 
"ftter,  and  nitric  acid  of  ep.  gr.  r425  diluted  with  a  double  quantity  of 
water,  added  in  small  portions,  waiting  each  time  for  the  violent  i-fFcr- 
vrycencc  to  subside,  ami   continuing  tho  additions  till   all  the  uric  aciil  is 

Idiasnlvcd;  tho  liquid  then  boiled  for  a  while  with  the  residue;  liltcred; 
IVftpnmted  till  it  acquirer  the  culour  of  onions  (and  till  samples  of  it, 
hiiiMl  with  ammonia,  no  longer  product!  turbity  and  a  rod  puwder,  bnt 
lot  till  they  form  with  ammonisi  ;i.  yellow  j;nnnny  prccipitato,  in  which 
te^c  tho  liquid  must  be  treated  with  suljduiietted  hydrogen  before  tho 
iniuionia  id  a<lded  to  it:  lAelvj)]  coolod  exactly  to  TC;  dilute  ammonia 
iddt'd  till  it  appears  by  its  odour  to  be  in  nlight  excess  (\{  i\\(\  Vv(\v\\A. '\is 
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ton  liot,    tlio  piirpnrate   of    nmmonia    is   decomposctl   by   tlio  exct 
nmnionia) ;  and  tlio  purple  mixture  left  to  cool,  whereupon  it  d< 
crystals  of  purpnrato  of  aminonia,  ^nemlly  mixed  with   red 
uramil,  from  which   tlicy  may  \>e  freed  by  cold  dilute  ammonia.     If 
liquid  waa  too  cool  when   the  ammonia  xeaa  otldcd,  it   most  he  dUi 
with  an  equal  rolunie  of  boiling  water:  tbe  crystals  then  separate 
slowly,  but  with  grmvter  beauty.  (tJcbig  &  Wtihler.) 

6.    Uric   ncid   is  dissolved   in   strong,  non-fuming   nitric   acid, 
Liebig  &   Wiiblcr's   process  for    tbe    preparation    of  alloxan;  the    gi 
oxcess  of  acid   partly  neutralized  during  tbe   hoatimr*  by  addition 
ammonia,  till  the  liquid  boa  assumed  a  slight  purpte-rea  colour;  ca  * 
of  auimooia  then  dropt  in,  when   tbe  teuif>erature  is  near  the 
point,  till  tbe   liquid,  whicb    tbeu    beoomefi   dark    red  and    turbid 
iMliulxture  of  the   crystalline  powder  of    purpuratc  of  ammonia, 
faintly  of  ammonia;  tbo  vessel   then   quickly  removed   from  the  fire; 
liqui(I  after  couling  decanted   from  tbe  precipitate;  and  tbo   prceipi< 
washed   with   cold  water,  first   by  docantalion   and    afterwards  on 
filter,  till  the  wash-water  exbibits  a  pure  purple  colour.     So  long  ••  ibtfi^ 
is  any  muthor-liquor  still  present,  very  little  of  tbe  marexid  dwoWviR 
the  wat*^r.  (Kritzsche.) 

B.  FrGm  AU/>xantiny  Alloxan,  Ummil,-^  \,  Carbonate  of  amm^inia 
gradually  added  to  a  solution  of  pure  alloxan  coucentmted  at  a  tcDi).x- 
raturc  near  the  Ixfiliag  point,  causes  it  to  awunio  a  purple  ooloor,  coo' 
tinually  deepening  in  intensity,  and  produces  a  precipitate  of  purpante 
«if  ammonia;  for  the  rest,  the  process  is  conducted  as  in  A  3.  (Fritaebe^) 
[Without  ulluxautin  the  liquid  merely  beooraos  slightly  red.] 

2.  One  pt.  of  alloxantin  and  2*7  Pts.  of  octo-hydnUrd  'aUoxaa  art 
dissolved  in  boiling  water,  and  the  liquid,  aftor  cooling  to  70";  d««- 
tralized  witb  carbonate  of  ammonia,  wbicb  must  be  added  ^oiekly.  w 
tbnt  no  red  powder  may  be  formed,  and  not  io  excess,  beeauae  toe  mv^ 
ummonia  iuterfercs  with  the  ffimistion  of  purpuratc  of  anitnnnia.  (l^btf. 
Chim.  unj.  1,  2^2,)  —  In  this  manner  a  deep  purple  uiixturu  is  ubtaioc^ 
which,  on  cooling,  de|)08itfl  a  large  quantity  of  crystals  uf  purpnnttof 
ammonia,  M-hereas  if  the  alloxan  be  left  out,  only  a  moderate  redlin- 
ing takes  place;  but  instead  t>f  tbe  alloxan,  acid  malate  of  iiiiWT*'** 
may  be  ut<cd  with  an  almo*>it  equally  good  result. 

.1,  To  a  bot  solution  of  4  ]itJt.  of  uUoxautiu  and  7  pte.  octokyifaill' 
alloxan  in  '1\{\  pt.<<.  valer^  80  pts.  of  a  solution  of  carb«>iiate  of  asMMaii^ 
snturatinl  in  the  coM  arc  added.  A  de«p  puqdc-rrd  mixture  is  thiO 
obtaiDrd,  which,  on  cooling,  dopositH  gold-groea  crystals.  (Ongoryv  ^■ 
pr.  Chevt.    22.  374;  aii*o  Ann.  I'iuirm.  33,  334  ) 

In  one  exiK'rinieat.  in  which  tbo  mixture  was  stirred  witk  a  glae'iel 
Gregory  obtained  iniftead  of  tbo  crystals,  a  red  powder  which  ussel'iW 
immediately  with  dvop  purple  colour  in  dilute  ammonia,  mmI  vmi  thsf*- 
fore  different  from  tbo  ordinary  salt. 

4.  One  pt.  of  urarail  and  1  pt.  of  mercuric  oxide  are  illaeolred  m^ 
to  40  pU.  of  water,  u  few  drops  of  ammonia  adilcd;  tbu  li<|oid  graJwDf 
heated  to  the  bniling  point,  kept  boiling  for  a  few  minutes.  dimiij|  «w 
it  a4'quiro8  a  de«*ii  purple  colour  aud  beconie«i  tbickihb,  and  f&ltarea  bailiU 
bot;  (any  ummil  that  may  remain  on  the  filter  is  treated  aa  alMre  win 


niiinII  qiiauiiii(*s  of  frorth   iiiorcuric  oiidc  and  ammoniaV-   the  liijaid 
cooling   yicldtf   crystriJii.    thu   quantity  of   which   nuky  be   iacreaaed  ^J 
adding'  cArbonato  of  aminouia  whan  it  is  nearly  cool.  (UoUg  A  Weftltf) 
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5.  A  afttttimt«d  tolation  of  nnunil  in  hot  ftmmontft  if  cooled  (o  70 '» 
ftlloxftn  added  till  the  alkslioe  reftction  w  nearly  neatralized,  after 
eb  Ibe  liquid  ie  left  to  cool.  (Liebig.) 

9.  Pnrpnrmte  of  ammonia  may  alwo  be  obtained  when  the  mother- 
or  obtained  in  the  preparation  of  mycomclate  of  ammonia,  and  con- 
log  alloxanate  of  ammonia,  in  evaporatod  to  expel  the  free  ammonia, 
an  exeeae  of  alloxan  then  dtMolrea  in  it,  (Liebig.) 

7*  Finehr  poonded  alloxantin  ia  boated  in  a  flaak  over  the  water- 
I,  and  cfry  ammoniacal  gaa  made  to  itream  upon  it  for  a  long  timo 
>agli  a  tube  going  deep  into  the  flaak,  while  a  aecond  tul»e  i«aeing 
»flgb  the  cork  carriee  off  the  excea*  of  ammonia,  togethor  with  the 
onr  of  water;  the  brown-red  muM,  lereral  timoi  finely  putvorised 
ainmoniacal  ga«  again  ma<le  to  act  upon  it;  all  the  free  ammonia 
cb,  on  addition  of  water,  would  exert  a  deconipcwing  action,  care- 
f  removed  by  a  current  of  air;  the  mtma  diMKilvcd  in  tho  umalleat 
iible  quantity  of  hot  water;  tho  deep  purple  i»otution  cooled  to  tho 
itallising  pomt;  and  an  additional  quantity  of  cryntali  obtained  by 
dly  eraporating  and  cooling  the  mother-liquor.  (Om.) 

Properim.  The  salt  dried  at  100';  pre«entii  the  appearance  of  a  dnep 
vD-red  powder.  (Kodweim,  Gm  )  The  cryntullizcd  Halt  (containing 
;.  water,)  forms  transparent,  flat,  four-side<l  prisms,  according  to  Vauque- 
foor-eided  tables  or  four-sided  prisms,  either  obliquely  truncated  with 
h/ot,  or  bevelled  with  two  faces),  which  are  garnet'Cotourcd  bv  trana- 
«d  light,  but  bv  refiecte<l  light  exhibit,  on  the  two  broadHr-sidc-faces, 
ining  green  colour,  (gohl-greeo,  according  to  Kwlweiiw,  like  tho  wing- 
8  of  the  tfolden  beetle,  according  to  Liobig  and  Wohlcr,)  and  on  tho 
low  side-faces  a  red-brown,  or  in  stronger  light  a  greenish  olour. 
int.)  The  red  powder  of  the  crystals  acquires,  under  tho  burnisher,  a 
tn  colour  and  metallic  lustre.  (Liebig  &  Wohler.)  Tho  salt  is  ino<lorous, 
baa  a  aweeti«h  tu«te.  (Prout.)  ['I'l*'  •Ulemcut  of  Kudwebi  that  tba  wait 
mt  litiuaa  ttrunyly,  nwy  pcriufM  be  founded  oo  sn  error  arums  from  the  red 
ir  of  Uie  •olttUun ;  it  a|)Mars  rsthrr  to  rrddeii  turmeric] 
rbe  cfystals  give  on  |»artially  at  .00",  and  completely  at  1 00^  or  in 
to  over  oil  of  vitriol,  0*54  p.  c.  (2  At.)  water.  (Fritzscbe.) 

KodwfiM             TJnblK  1 .1.  Fritsiche 

at  100*.           a.  Wfltilrr.  "*^'  at  I00». 

96     ....     33'II0      ...      3H-96  .  .       3408  ...,  34-4  .       34-93 

84     .  .     29'4H     ....      36-34  ....       32'90  ....  31-H  ....       30-80 

[  a     ....       21*2     ...        2-70  ....         300  ...  30  ....         2-»3 

'  96     ....     3;i-80     .  .      2200  ....       30*02  .  .  30  H  ...       31-44 

•H«0»  2H4     ....  100-00     ....     100-00       ....    10000        ...     100  0       ...     lOOOO 

Ucbi(  &  WtfhlCT*  observe  tli>t  t)^  air-dried  cryiuU  fpve  off  5  or  4  p.  c  when  dried 
«atj  but  thej  do  ncrt  utate  in  what  condition  of  dryneti  the  ult  was  analvaed ; 
sr  dose  Ucbic  iCMm.  Org.  1,  231).  LieMx  &  VObUr*!  formoU  is :  CMHKHf 
J  C»«N«H«0»>;  Kodweiw's:  C'"N*HHA 


DteompotUiom.  1.  When  two  cups  ctinnectcd  by  asbestns  are 
gbt  into  the  galvanic  circuit,  tho  poHitivo  cup  contaiiiing  water,  and 
negative  cup  an  aquo^>us  nolution  of  purpurutc  of  aiiiinoniii,  tliif 
Jon  becomes  alkaline,  and  of  a  brighter  red  colour,  whilt)  the  water 
la  poaitive  cop'  remains  rolourlcHi,  and  takes  up  a  crystallizablo  acid, 
b  forma  a  colourless  salt  witli  ammonia,  and  doen  tiol  YT«tc!\v\^»^^^ 


ItllLUI:  nnOGnMCFCLEt. 

CbiB.  /V-   32,  334;  ali 
«f  tW  flaU  k  iMtead  r  deealoriaxl  hy 

k  OTttdj  hcstMi  oil  of  riiriol  vSI 
«wr«a-«doiired  liquid,  from  which 
,   which   di«o)ir«j 
[«A  aecM  of  air  t].     With  boDii 
viik  erolatM  of  carbcmic  aod 
bich  is  not  prc^i] 
—  4..  DSato  hj^lffaAlotie  or  snlpbaric  &citl 
tiwBfmno  tid.  (Proat.)  —  Ni 
(l«%  A  WAIer.)^6«aUy  hemt«d  su 
a«  cvyBtak  of  purpanto  of 
hirbi*  a   vlky  liwtre.    (K( 

nmaa  coatoia«  alloxan,  alK 

TW  ■■■ati^rof  mrexan  Uios  precipiut^tl  nina 
m  WoUcv}: 

♦  C«N»H>0»  +  C«N2H40»  + 


to  tUs  caution,  hovov«r,  pnrpvntfl 
■ck  ac  46  per  cent,  of  marcxan.  For 
kpR&nbfe: 


4BO  -  C«S«H=D=  ^  Cn«SBK)*  +  3NH* 


(,LlT4V]— 3_1W 


far  the  praaeace  of  alloxantin  and  Bm, 

bjtba  artioa  of  Xh«  hot  ariil  no  li-- 

mwolrwi  ia  potash,  with  evolation  i^ 

dark  ikhjl  culaaitJ  liquid  (sp1en«IiU  iDdi;.^t>Iw, 

$c  W^UtrX  hnm  wludi,  by  \<mg  tUntiin;,  if  ^ 

•Bttll  dark  red  ciTstals  are  d«pMite< 

Tke  nlatioB  li«at«Hl  with  W9m  ^ 

^res  off  a  Imm  Quantity  of  amiMi. 

y^« kick  aa^lMrieacBdlWows  down /aUowiali-wfittc  inurcxatr,  havis; 

m  mXkr  lattra>.  (Kod«Mea.)Tka  Mpenataat  liquid  containi)  tJl^xutr 

mM  (tatk^  A  wfeklrrV    [Wiik  m  maU  qoantity  of  {K>UL»h  it  19  proUU 

ikftia  auxtaiv  mi  pamni*  of  aHMtnia  anJ  potuh  Mpamtea  out;  «iti 

dT  pafith,  tka  fclliai^  e^aatioa  12  perkapa  adminiblv : 


e    Tk«  paq4o  aoIatMO  of  ikd  aall  in  para  water  keeps  for  w««fa  ■• 

woU-^Wd  Mtt)a»  perieeily  ilkd  with  it;  but  if  a  litilr  aminMia  U> 

nJdtsi.  it  h«rpinr«  dMolorwed,  when  left  orcr  nitHtt,  with  <ii-pa«itii«  tt 

nhtto  tUkr«;  an^l  tke  eopcnatafit  liquid  (arms  with  chlorido  or  cala«»> 

ur^ipitAte  (of  alloxaaale  of  Ibael)  eoluble  in  acctir  arid.     At  90',  ite 

|pntio«i  br  aMnBooia  take*  pbee  erea  iu  a  qtwrtor  (*f  an 

\  —  7.  \Vjm«  tke  cvMMh  an  MM  for  lonio  l>hH  with  aqiAoWy 

|rr  flr>l  •■Ifteieat  to  diSMlve  them,  thry  h)H^  ihrir  roloor,  aaJ  iW 
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ud  on  cooliug  ticposits  a  yellow  fi^olHtiiiona  eiibstancc.    (Liebi;;.)  — 

kVhen  tho  aqucoiH   solution  is   evaporated   to  drynesa,   the  purpunite  of 

imonia  is  found  to  be  for  the  nio^it  part  uualteroil,  but  mixed  with  u 

l^reddish-yellow  ijubi9t:ince  which  remaiuij  behind  on  'lige^ting  the  residue 

[in  water.     The  aqueous  solution,  when  exposed  to  tlio  air,  iloes  uot  Iopo 

colunr  for  several  weeks  at  ordinary  temperatures,  but  is  decolurised  in 

few  days  wlicn  heated;  it  does  not  absorb  oxygen  from  the  air,  or,  nt 

II    events    absorbs  it   very   slowly.  (Gni.)      The  Kituratcd  eolulion   is 

Iccolorised  very  slowly  by  exposure  to   li^'^'t,   the  dilute  snlutiun  very 

[uickly;  tho  red  coluur   is  restored  ench  time  tlio  uolutiou  js  evaporateil, 

Hit  becomes  continually  weaker.  (Vau<|UeIin.)  —  8.  The  purple  ui|ueous 

jiution   of  the  salt  is   i,^ra<lually  decolorised   by  sulpburetlei   hydroi^n, 

rith    precipitation    of    sulphur,    and    on    subscfpiently   oviiporatini,"'   tho 

iquid,  a  yellowish  salt  rciuaiutj.  (Vauquelin.)     The  solution  decolorized 

\hy  Bulphurelted  hydrogen,  deposits  white  silky-hi^tious  laniinm,  which 

iVhen  heated  with  ammonia  [in  contact  witli  tlie  air?]  disj^olvo,  uud  fcnii 

a  dark  red  solution  which  a^ain  yields  crystals  of  purpurate  of  :unuiont:i. 

But  when  tho  solution  is  heated  for  a  longer  time,  light  rvd  gelatinous 

iUkcs  are  deposited,  which  after  sonic  time  unite  into  li^^ht  rcJ  crystallino 

nodules.   (Kodweisa.)  — The  silky-ln.'^trous  laniinro  mixed  with  sulphur, 

which   are   precipitated   by  sulphuretted   hydrogen,  coni^i^it  of   luurexau, 

nnd  tho  supernatant  liquid  contains  alloxantin   and  dialuric  acid,  wLicli 

were  perhaps  prodnccd  by  the  sulphti  retted  hyJro;fCU  from  the  alloxan 

formed  at  the   beginning  of  the  action.  (Liebig  &  VVohlcr.)     Ilydruaul- 

plate  of  ammonia  is  not  formed  in  this  process.  (Liebig,  Ann.  P/iaitn. 

3d,  120.)     [Tliia  reaction  muy  perltaps  be  ri'prc^ciitod  by  tlie  equation: 


^ 


2C«N*irO'-  +  2IIS  +  2110  ==  C'«N-H'OW  ^ 


murexan. 


C"'X'H*0'*  +  3NIl= 
ftUoxantiu. 


+  2Si 


tbc  ilerolorued  liquid  dom  nut  howeTcr  coDtnin  free  arnraomu,  but  on  the  coutrary 
nddciu  Utmiu  Blight!/.     ThU  reaction  requires  tbcrcfure  further  eluciilaUun.] 

Comhiuaiiom,  Purpurate  of  ammonia  dissolves  with  splendid  purple 
lour  in  1500  pts.  of  water  (SOOOaccordin^j:  to  Vauquelin)  at  l.Vj  and  in 
much  sinailor  quantity  of  liot  water,  whence  it  crystallizea  on  cooling 
^rout,)  Tho  purple  colonr  chan;:eB  to  violet  on  addition  of  potash.  A 
»lation  containing  only  1  pt,  of  the  salt  in  ;JO,000  jits.  of  watiT  ha.^  still 
bright  purple  colour.  (Vainjuclin.)  It  is  uot  perceptibly  soluble  in 
saturated  with  ciirbonato  of  ammonia.  (Liebig  &  W'uhlcr.)  It 
Ires  readily  and  without  decomposition  in  fstr4iiig  acetic  acid.  (Kod- 
,)  [It  is  insoluble  in  glacial  acetic  acid,  and  tho  solution  in  concen- 
1  acetic  acid  becomes  dpcolorised  in  u  few  hours].  It  is  insoluble 
alcohol  and  ethor.  (Front,  Kodwoiss.) 


PnrpuraU  of  Potash.  —  ft.  Ihnir.  —  The  indigo-cnlonrod  snlntJon  of 

rpurato  of  ammonia  in  coM  potash-ley  deposits  a  thick  blue  li'^iiid  on 

idition  of  alcohol.  (FritxsphD,) 

\    Xoriiiftf.      J.    The   aqueous   Holutinn    of  purpurate   of  nmraonia, 

lied    at   a   boiling    heait,   and    mixed   with    biearbonali>  of   pota*-!!, 

its,  when  qui^-kly  coolcfl,  a  ilark  brou-u-red  powder,  and  by  slow 

jling,  crystals  which  oxliibit  tho  ro<l  and  green  colonr  like  tho  nm- 

iittnia-salt,   aud  diijsolvc   in    water    much    more    readily   than    that  salt. 

■"nl.)  —  *2.  The  ammonia-BJilt  mixed  with  e.xcoss  of  nitrate  of  potat^h, 

coDceutratcd  solutions,  yicldd  a  bro^n-rod  crystaUvuc  yij-w^Vt, -vcVNOft. 
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BUTYLENE:  NITROGEN-NUCLEI. 


may  be  freed  b^  boiling;  witb  nitre  from  any  ammonia-salt  that  out  I 
remuin  mixed  with  it,  and  obtained  by  rccrystallixntioD,  in  lar^^r  cryitaU 
iDibling  tbo  amnioniii-tiuU  in  lustre  nnd  colour,  but  durker.  Thft 
i^orjBtalfl,  after  drying  at  100",  give  ofl*  3-04  p.  c.  (I  At  )  water  at  300*, 
and  when  heated  above  300*^,  yield  a  white  sublimate,  sparingly  eolobll^i 
in  water.  The  crystals  are  but  blightly  solublo  in  water,  atill  leas  a{ 
eolutions  of  nitre  and  other  salts.  (Fritzscbe.)  —  3.  A  saturated  loluticMH 
of  uruniil  in  cold  potasb-ley  assumes  a  deep  purple  colour  on  exposure  to. 
the  air,  and  deposil^s  golu-greeu  pri^jma  coutHiniug  potash,  whioli  an, 
very  much  Uko  purpurate  of  ammonia,  bat  luirdor.  (Lichii;  &  W6t 
p   178.) 


KO. 
16  C 
6N 
4H. 

no 


FritZM^. 

47*2     ...     15'47     13  48 

960       ,      31*46     31  22 

TOO     ....     89*9S     2406 

4*0    ....       1*11     ..»„       1-53 
gS-O    ...     S«-I9    .^o..     27-92 


C'*N»H«KOa   305*3 


100-00     10000 


Purpurate  of  Soda,  —  Prepared  like  the  potaflb-Balt  (1), 
iwL    Dissolves  in  8000  pts.  water  at  IS*".  (Pront.) 


Dark  brick* 


Purpurate  qf  B*iri/1a.  —  Obtained  by  precipitating  the  atnmoniaoiti 
\ritb  acetate  of  baryta.  Dark  preen  jwtwder,  which  tlisAolves  rrry 
6parin<!ly  in  water,  forming  a  purple  solution.  (Prout.  KiMlwuini*.)  TIiS 
bWk-grecn  cryHtulline  nienl  lieconies  dark  pnrple-red  when  triturated. 
After  drying  in  the  air,  it  gives  off  8'78  p.  c.  [riouiowhat  more  than  3  At.] 
water  at  lOU"^,  but  no  nioro  at  250^.  By  trituration  with  baryta-wstcx 
it  ia  converted  into  violet  llakes,  apparently  conHisting  of  the  baaie  mlly 
and  very  mneh  like  the  precipitate  which  baryta-water  forms  wilk 
ftqueous  alloxautin.  (Fritz^che.) 


DHed  at  lO0°. 

B«0  — 76-6       - 

16  C  ^..«...^...H    yfi'O 

5  N  —..«.......„..«.     ?00 

4  H  4-0    . .. 

22-89    .... 

2fl-69 

20-92 

120     .... 
26*M 

Frititcbe, 
.     21  «C 

27-98 

....       lit 

no BB-O    ... 

CWN»H'B*On    a34-6    .... 

100-00 

The  sail,  ftfter  drying  at   lOO",  probably  rataini  ■  certain  portion  of 
rertaiuly  not  2  At.  an  supitotcd  by  Pritziciic. 

Purpart*  of  StrorUia.  —  Obtained  in  like  manner  with  nitmU  rf 
strontia.  Dark  red-brown  powder  with  a  ttligkt  greeoisb  tingv.  ^aM^J 
soluble  with  purple  colour  in  water.  (Pront.) 

Purpurate  fjf  Lime.  —  By  precipitation  of  chloride  of  fltkini.*^ 
GrocniBh-farown  powder,  lose  enlnble  than  tho  baryta  nnd  stroDtiA  salfii** 
cold  wat«r,  somewhat  more  eolublc,  and  with  purple  colour  in  hot  wafto* 
iProut,) 

Vurpurnff  uf  Afnyti^sia.  —  Wry  soluble,  with  pnq)lo  colour.   (TfOBtJ 
A  mixturu  of  iu|upoua  ]>urpurato   of  nmmunia   and  alum  gniAta^f 

luMft  its  colour  and   deposits  a  small   quantity  of  a  white 

(Pruut.) 


PURPUKIC  AUU.  ^BIB^  WJ 

Ful-parate  of  uiuuiuiiia  furins  with  acetate  of  ^iitc  u  beuiitit'ul  yellow 
precipitate,  together  with  iridescent  films  on  the  surface  of  the  mixture. 
(Prout) 

AVilh  Protochh?'ide  of  2\ji  it  forms  a  scarlet  mixture  which  subso- 
qnently  lose^  its  colour,  and  aftor  a  few  hours  depositft  pearl-white  crystals 
of  a  tin-fialt. 

Purpurate  of  Lfad. —  The  aqueous  ammonia-salt  forms  a  rose-coloured 
mixture  with  nitrate  of  lead.  (Prout.)  With  neutral  aoetJLto  of  load  it 
yields  immediately  120  p.  c.  and  on  evaporation  44  p.  c.  more  (l(J4  in 
all),  of  a  red  precipitate,  which  coutairis  GO  per  cent,  of  oxide  of  Icad^ 
and  tuma  yellow  on  the  surface  when  exposed  to  the  sun.  (Vauquelin.)  — 
It  forms  with  neutral  acetate  of  lead  a  purjde-red  precipitate  cotitaining 
ammonia,  and  somewhat  soluble  iu  water.  When  Hlterod  from  these,  it 
deposits,  after  longstanding,  a  loosely  coherent  substance  of  light  piirj)le- 
red  colour,  while  the  mother-liquid  filtered  therefrom  still  remains 
coloured.  —  a.  The  )ight  purple-red  substance,  which  may  be  w:whed  with 
oold  water  without  great  loss,  contains,  when  dried  at  100',  48*00  p.  c. 
PbO,  17*5  C,  and  J -34  H,  and  may  be  regarded  as  a  baaic  salt  containing 
acetic  acid.  It  abstracts  carbonic  acid  from  the  air,  and  is  couverted,  by 
trituration  with  a  (qw  drops  of  nitric  acid,  into  u  dark  purple  crystalline 
powder,  which  is  prolmbly  the  nentr^d  $alt.  —  b.  The  coloured  mother- 
liquor  forms  with  ammonia,  thick  viulel-flukcs,  which  contain  more  than 
7500  p.  c.  PbO,  8'40  C;  and  042  H,  likewise  absorb  carbonic  acid  from 
the  air,  and  appear  also  to  contain  acetic  acid.  (Fritzsche.) 

The  aqueous  ammonia-salt  forms  with /errous  sulphate  a  clear,  yel- 
lowish-red mixture  (browuiah-yellow  according  to  Vauquelin);  with 
acetate  of  cobtiU  after  a  whilo,  red  crystalline  gruin.s;  with  nitrate  of 
nicktl  a  clear  greenish  mixture;  with  cupric  nitrate  or  acetate,  a  clear 
yollowish-greeu  mixture;  with  mercuroas  nitrate,  a  purple,  and  with 
mercuric  chloride,  after  »  whilo,  a  pale  rose-coloured  prooipitate.  (Prout.) 
The  precipitate  formed  by  mercuric  chloride  is  not  decolorised  either  by 
light  or  by  acids.  (Vauquelin.) 

Purpurttte  of  Silver.  —  a.  Basic. — -A  solution  of  nitrate  of  silver 
mixed  with  ammonia  forms  with  iiqueou'?  pnrpurato  of  nmmnnia,  thick 
riolet-flakes,  which,  after  washing,  dry  up  to  a  friable  mas9,  exhibiting 
a  shining  fracture.  This  mawif  when  heated  to  200'»  is  suddenly  decom- 
posed through  and  throujrh.  yielding  a  white  i*ublimatc  very  sparingl  r 
soluble  in  water,  and  perhaps  identical  with  the  sublimate  obtiiiued 
from  the  potush-salt,  —  and  leaving  a  tumefied  mass  re^mbling  coke. 
(Fritzsche.)  VanquMm  likewise  nbtamcd  dark  Tiolct-flakea  by  prccipiution  from 
perfectly  neutral  { possibly  alkaline?]  liquids. 

b.  jVorffKi/.^Purpumte  of  unimonia  distjolvcd  in  warm  water  forms 
with  nitrate  of  silror  a  dark  purj)le-red  precipitate  (Prout)  containing 
ammonia  and  somewhat  soluble  in  water.  (Kodweis-'*.)  If  il^e  solutions 
are  too  much  concentrated,  a  small  quantity  of  the  ammonia-ealt  may  be 
thrown  down  by  tlic  nitmte  of  silver,  t(tgetbcr  with  the  puipurato  of 
silver,  in  which  case  a  fine  powder  of  a  li;;lit  purple-rod  colour  will  bo 
obtained.  But  if  the  solutions  mixed  itre  moderately  dilute,  and  if  the 
silver-solution  is  previously  acidulated  with  a  few  drops  of  nitric  acid, 
which  prevents  the  precipitation  of  salt  a,  and  not  adde<l  in  t<io  great 
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excess,  tho  inixliiro  Ijccoiiu's  inrbicl  in  a  few  nnnulcs  ami  deposits 
wliich  reeemblo  the  ammonia-salt,  hut  do  not  oxiiibit  eo  bright  a  grrcttj 
Colour.     The  air-drie<l  ci'vstal.^  give  off  57 1   p.   c.  [rather  more  tli: 
2  At.]  water  at  100^  aiici  tbeu  nothing  more  at  250^  (KrilMche.) 
The  fiilvcr-salt  mav  nlso  be  obtained  by  ucnrly  nentralisin^  with  si 
uiuiiia  a  solution  of   I  pt.  uric  acid  in  2  pis.  nitric  acid  of  34'  Dnv  arHiJ 
i!  pU.   of  water,   precii>ilatlng   with   uitniLe  of  silver,  and  washing  tb«l 
purple-red  precipitate   by  decnutntion   with  cold  water,  in   which   it  it' 
feomcwhat  soluble.  (Van<iuelin.)     The  dark  purple-reil  crvHtaU  arc  mA 
decoh>rizcd  by  exposure  to  light.     They  detonate  when  sligbtJy  hcate4« 
with   6harj>  noiije  aud  cniistiion   of  funie»,   but  without  light,  giving  of 
carbonic  acid  gas,  cyanogen,  and  a  small  qnanlity  of  aqueous  rap'jur, 
and  leave  spongy  silver,  with  a  .small  quantity  of  charcoal.     Even  aflct 
being  warmed  with  solution  of  potash  (which  extracts  no  nitric  acid),  an4 
then  washed  and  dried^  they  still  detonate  when  heated.  ( Vauquelin.) 

Z>if'ed  at  VMt'.  Fritz$el»e. 

16  C  ...«^ %      ...  2567                2.S  ;5 

5N ^..^ ,.     rO        .  lB*r2           .     lD-03 

4  n „«« -..       4  107  1-31 

A?  ....„ « 108     ....  2H'B7  28*61 

120 9fi  25*«7  . 25*50 

C»iN»H*AEO«  374     ....  100-00     100*00 

When  purpurato  of  silver  is  decomposed  by  a  quantity  of  dilute  lty<lr<w' 
chloric  acid  far  from  sufficient  to  decompose  It  completely,  a  red  liquid  b 
obtained,  which,  when  carefully  heated,  yielda  white  crystals  free  from 
fiilvor.  and  a  few  rod  crystals  of  smaller  size  containing  that  metal.  Thii 
mass,  when  disi^olved  in  water,  leaves  a  rose-coloured  rcbiduo  wbirh 
detonates  with  red  spark»  when  heated,  and  when  exploded  in  a  j^la^ 
tube,  yields  bilver  and  cliareoal,  together  witli  a  white,  acid  publiiuatr. — 
The  aqueous  Holution  again  evaporated,  yields  whitish,  uon-deliqar^ccQlt 
very  sour,  four-sided  prisms  free  from  silver  (which  swell  up  in  the  firt, 
exhaling  a  strong  odour  of  bydroeyanate  of  ammonia,  di-ssolvo  readily  i« 
vruter,  and  form  with  ammonia,  a  eolourlesa  c^mipound  which  produoet 
with  silver-solution,  a  white  curdy  precipitate  soluble  in  nitric  acid)  aii4 
yellowish  deliquesceut  crj'stals  contiiining  silver.  (Vamjuelin.) 

Purpunitc  of  ammonia  forms  a  yellowish  prccipitato  with  t^rcbloriJl 
of  gold  and  scarlet  with  bichloride  of  plat'mum.  (Front.) 


Appctidix  to  Purpuric  Acid, 

1.  Rosacic  Acid. 


ritoruT.    AnnX'him.  40,  162;  also  Sektr.  J.  7,  11.  — .1.  G<IL  a,  IWI.—] 
VaiiqI'EUN,  */.  7%a.  73,  J57;  Btdl.  Phai-rn,  3,  416. —  A.  V< 
Schuf,   II,  401;    PbuI't,  Schtf,  28,   184.— KnoMriHitx  A  Qt( 

ScU^.  r*o,  100. 

Knwijf*  Siiitrw,  rt>sr)\fnrb**Hf  SUnrf,  At'uU  rtntarifjttf.  ^  Firht  »li--t  !!i/ii:t.h< 

Tronat  »w  ih«   red  colouring  princiiilo  in  ihu  IrUlc-tttl  dff^%it  or  -v*(** 
mtntum  httricivni^  often  pif>duoed  in  the  critical  iirino  in  hot  nn  i  c*.^4 
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Ibvers  and  in  attacks  of  gout.  Piuiit  regarde  tlio  colouring  mutter  an 
pur()unito  of  nmmonia  or  poUifih;  for  since,  oa  Lo  fuuud,  tlio  brick-red 
deposit  likewise  contains  nitric  acid,  it  is  possible  tijat  purpuric  acid 
may  be  formed  by  tlic  action  of  this  iiciJ  upon  the  uric  acid.  Tt  is  true 
that  the  solubility  of  rosacic  acid  in  alcohol,  and  certain  otlicr  of  its  pro- 
perties, are  unfavourable  to  this  view;  but  an  the  acid  has  not  yet  been 
ubtained  in  the  pure  state,  it  is  scarcely  possible  to  arrive  at  any  definito 
conclusion  respecting  it.  —  A  flnnnel  waistcoat  which  had  Icen  worn  for 
five  months  by  a  patient  suffering  from  intermittent  fever,  eibiliilcd  a 
deep  red  colonr  under  tlio  armpit*,  and  yielded  its  red  principle,  not  to 
water  but  to  boiling  alcohol  ov  to  pntash-solutiou ;  on  evaporaling  tho 
slcohol,  this  pubtitanco  w;ia  left  in  the  form  of  a  brick-red  pf>wdcr,  and  on 
mixing  tlie  pota.^h-?olution  witli  sulphuric  acid,  it  waa  precipitated  as  a 
red  iMiwder.  (Landcrer,  licjiert.  55^  234.) 

/'reparation.  The  re»!  crystalline  Stdimentum  latencivm  deposited 
from  the  critical  fever-urine,  and  consisting  of  rosacic  acid,  uric  acid, 
lUQcus,  and  j»hosphnto  of  lime,  is  wnsiied  with  cold  water,  and  boiled 
cither  with  alcohol  or  with  water,  which  liquids  dissolve  scarcely  any- 
thing but  the  ro^iacic  acid.  Tho  liquids  are  evaporated,  after  the  greater 
part  of  the  uric  acid  dissolved  in  the  aqueous  decoction  has  been  sojia- 
rated  oat  by  cooling.  (Proust,  Vogcl.)  As  tlio  sfdiment  likewise  con- 
tains urate  of  8«da,  which  dissolves  moro  readily  in  water,  it  is  better 
to  boil  with  aloidiol  than  with  water:  but  even  in  that  case,  a  Kinall 
quantity  of  urate  of  soda  remains  mixed  with  the  preparation.  (Froniherz 
&  Gugert.) 

Propcj'tifg,  Bright  scarlet  powder;  inodorousj  lias  a  faint  taste; 
reddens  litmus. 

ZkcompotUiojig,  Tn]])urG  rosacic  acid  thrown  on  red-hot  coals  exhales 
a  pungent  odour,  but  without  tho  jioculiar  cnijiyrenmatic  character  of 
aiiimal  substances.  (Proust.)  —  In  chlorine  gas  it  immediately  nsaumes  a 
I  yellow  colour.  (A.  Vogel.) — It  is  quickly  decomposed  by  strong  nitric 
■lad,  with  iDtumcsccncc  and  fonnation  of  nitrous  gns,  and  is  convertod 
into  a  yellow  mass,  which  leaves  red  scales  when  volatilized,  like  uric 
acid  treated  with  nitric  acid.  (A.  Vogel.)  —  It  dissolves  quietly  in  oil  of 
vitriol,  forming  a  liquid  which  is  first  rose-coloured^  then  dark  red,  and 
from  which  a  small  quantity  of  water  or  alcohol  throws  down  uric  acid 
in  the  form  of  a  white  powder,  destroying  at  the  same  time  the  colour  of 
the  liquid.  With  oil  of  vitriol  diluted  witli  3  pts.  of  water,  rosacic 
acid  first  BS.<iumes  a  bcantifiil  retl  colonr,  and,  after  a  few  days,  dc)>osits 
a  white  powder  exhibiting  tho  characters  of  uric  acid.  (Vogel.)  — 
Hydrochloric  acid  imparts  a  sliglit  yel]owi»>h  tint  to  rosacic  acid,  but  only 
after  some  time.  Aqueous  sulphurous  acid  colours  it  deep  carmine-reil. 
(A.  Vogel.)  —  The  acid  dissolved  in  water,  tunis  yellow  on  the  addition 
of  mineral  acids,  and  deposits  a  small  ciuantity  of  uric  acitL  (Fromherz 
4c  Gugert.)  —  The  re«l  powder  immiTPcd  hi  t>ul]>liuretted  hydrogen  water, 
disappears  in  a  few  months^  i^i^i'ig  *'*^  a  ]"itrid  fimmoniacal  odour.  (A. 
Vogel.)  —  Strong  solution  of  potash  inipaitii  ii  Irowtusli-ycUow  colour  to 
rosacic  acid,  with  considerable  evolution  of  aiiuuonia;  arids  then  so]>a- 
rate  it  from  tho  potash  with  yellowish  coloiii',  (A.  Vogel.) — Willi 
aqacons  ammonia  it  form*!,  after  a  few  hour?,  a  yellowish  powder,  whit-h 
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tlj^solvca  ia  water  somewhat  more  readily  tbftn  the  frco  acid,  auil  v 
reprocipitated  ou  addition  of  an  acid.  (A.  Voj^l.)  —  Ammonia,  potuk, 
or  bnryta  imparts  a  yellow  colour  to  the  aqueoim  tiolutioii.  (Frouibcn  X 
Gugert.  The  entire  sediment  disDulves  iu  pot&bh,  fonniiig  a  dark  green 
solution  with  reddish  iridceuence,  and  acids  rcprecipitate  the  ro^^-coloureil 
substance,  decolorizing  the  litjuid  ut  the  name  time.  (Vauqoelin.)  — 
^itrato  of  silver  chiiiiges  the  red  colour  of  the  powder  to  green  in  a  fe«^ 
hours.  (A.  Vogcl.)  ^| 

Rosacic  acid  dissolves  pretty  easily  in  water.  The  solution  fomu  a 
pale  rose-coloured  precipitate  with  ucutral  acetate  of  lead.  (Prout.)  U 
lonua  a  rosc-ctdoured  precipitate  with  acctuto  of  lead,  reddish-yeUov 
with  mercurous  nitrate,  and  flo&h-coloured  with  nitrate  of  ailrer. 
(Fromborx  &  Ougert.) 

With  uric  acid  it  forms  a  red  compound,  insoluble  in  cold  w»ier|  a&4 
decomposable  only  by  hot  water  or  by  alcohol. 

It  diMolres  r^idily  in  alcohol. 


2.    Yellow  Acid  formed  by  the  Decomposition  of  Purpuric 

Acid. 

When  a  solution  of  1  pt.  uric  acid  in  2  pis.  nitric  acid  of  3*^  Bta. 
and  2  pLa.  water  is  precipitated  with  milk  of  lime,  and  the  red  BUreltf 
evafioruted  at  a  gentle  heat  to  the  consistence  of  honey,  then  freed  froa 
nitrate  of  lime  by  di;L£ee«tion  iu  alcohol  of  40'  Bm.  and  the  brown  retidns 
thoroughly  boiled  with  water,  one-third  of  it  then  romainin;^  undiMoKed, 
a  brown  solution  is  obttiincd,  containing  the  compound  of  lime  witb  a 
peculi»r  acid;  and  the  undissolved  matter  consists  of  the  same  cumpomid 
with  excess  of  lime.  By  decomposition  with  oxalic  Boid,  and  wmpon- 
tion,  a  brown-red  maaa  is  obtaincil,  of  the  consistence  uf  honev,  ftvm 
which,  in  'JO  days,  a  large  number  of  needles  separate,  unitvii  in'stelUtii 
^Toupr),  less  coloured,  having  a  very  sour  taste,  and  delit|uc3cing  in  tb« 
air.  This  acid  U  freed  by  digestion  with  lead-oxide  and  water  fron 
admixed  oxurio  [alloxanicj  acid,  which  forms  a  soluble  s»U  with  Iced, 
whilst  a  yellow  lead-salt  of  the  ]teculiiir  acid  remains  undissolved.  Tliii 
tali,  when  decomposed  by  dilute  sulphuric  acid,  yields  the  p«n  aioL 
aleo  with  less  colour^  anJ  the  acid  is  obtained  in  a  tttill  lose  eolowW 
etate  by  deromptming  the  leati-Kilt  wilh  Hulphurott«d  hydro^«B|  tW 
ooloiiring  matter  then  adhcriii;^  to  the  sulphide  of  loud. 

The  acid  cry)*taHizcs  indiHtinotly.  forms  yellow  proci|>it«tes  with 
protocblorido  of  tin  and  acetate  of  lea^l,  brown  with  nitrate  uf  silirt, 
and  greyish  white  with  mercurous  nitrate.  Tlui  precipitate  foriMd  vitk 
aeetato  of  load,  disap|>ears  on  beating  the  litjuid,  the  lead-«lt  t^ 
Bt'imrating  in  square  yellow  needles  as  the  liouid  ooola.  The  lead'«lt 
heated  in  a  gUw«  tube  first  gives  ofi*  a  small  quantity  of  water,  U«« 
bjrdrooyanale  of  ammonia  and  sublime*!  carbonate  of  ammonia,  aid 
leavw  a  black  maaa  having  the  sha{K!  of  the  crystals.  (Vauqacdin.) 
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Murezan. 

C»»K»H'0»=C"N»Ad«HO",0». 

PiOiiT,  (3818.)    Ann,  Chim,  Fhya.  11,  48.— itnn.  PhU.  U,  363. 

KoDWBUB.     Pogg.  19,  12. 

LiBBia  &,  WdHLEB.     Ann,  Pharm,  26,  327. 

Front's  Pwrpuric  add,  —  Ponned  io  the  decomposition  of  purpnrate  of  Amnaoaia 
1^  the  stronger  adds,  solphoretted  hydrogen  or  potash. 

Preparation,  1.  A  eolution  of  purpnrate  of  ammonia  in  potash  is 
boiled  till  it  losefi  its  colonr  and  all  the  ammonia  is  volatilized,  then 
grado&lly  mixed  with  dilute  hydrochloric  or  sutpharic  acid,  which  throws 
down  murexan  in  the  form  of  a  yellowish  or  grey  powder.  (Prout, 
Liebig,  &  Wdhler.)  —  2.  A  solution  of  purpurato  of  ammonia  in  boiling 
witer  is  mixed  with  sulphuric  or  hydrochloric  acid.  (Liebig  &  Wbhler.) 
When  these  acidd  are  made  to  act  directly  on  the  crystals  of  murexid, 
the  murexan  obtained  is  more  coloured.  (Front.)  —  The  precipitated 
ciystalline  scales  are  purified  by  dissolving  them  in  cold  oil  of  vitriol, 
ud  gradually  dropping  the  solution  into  cold  water  (Prout),  or  by  dis- 
KtWing  in  potash  and  precipitating  with  an  acid.  (Liebig  &  W6hler.) 

Properties.  Khet  precipitation  from  purpnrate  of  ammonia  :  white, 
soft)  nacreous,  crystalline  scales  (Prout);  often  yellowish  or  reddish; 
after  precipitation  from  oil  of  vitriol:  snow-white  powder  (Prout);  after 
preeipitation  from  solution  of  potash:  very  loose,  soft,  yellowish-white 
fovder,  much  heavier  than  water  (Prout);  with  a  silky  lustre  like 
QruDit  (Liebig  &  Wohler).  It  is  infusible,  tasteless,  and  does  not  per- 
ceptibly redden  litmus  (Prout).  It  turns  red  in  air,  containing  ammonia. 
tPiout,  Liebig,  &  Wohler.) 


Calculation 

16  C    

5N    

according 

toGm. 

96     ....     35-69 

70     ....     2602 

7      ...       2-60 

96     ....     35-69 

7  H   

12  O  

C»N»H'0«. 

Cslcnlation  armrding  to  Lf 

«C   

IN     

ehig  &  ^ 

36     .. 

28     .. 

4     .. 

40      . 

V'Bhler. 
..     33-33 
..     25-93 
3-70 
..     3704 

269     ....  10000 

Liebig  & 

Wfihler. 

33-32     .... 

25-72     .... 

3-72     .... 

37-24     .... 

Kodweiss. 
....     3658 
....     28-45 

4  H  

...       2-22 

5  0    

...     3275 

C»N»HH)* 

108     .. 

..  10000 

10000     .... 

....  100-00 

Considenng  the  great  discrepancy  of  the  two  analyses,  which  appears  to  arise  from 
^ Afferent  states  of  purity  and  dryness  of  the  murexan  examined,  I  have  assumed  a 
fiiRDnla  containing  C,  which  gives  percentages  intermediate  between  those  of  the  two 
ualfHs,  and  leads  to  the  simplest  equations.  If  this  formula  be  correct,  murexan 
*>f  be  regarded  as  a  conjugated  compound  of  uramil  and  dialuric  acid : 

Onf^HKfi  +  C'N'H^O^  «=  C«N*H70"  +  2HO. 

iccsrdiag*  to  Kodweiss.  who  proposes  the  formula  C^^N'H^'^,  murexan  does  not 
^iidniA  in  weight  at  100*.  According  to  Front's  earlier  analyses,  the  formula  should 
beCmHW. 


J"-  -r  . ■  .r.>.  '.  Zl  ir^nnn.  j-'tii.ia  'tt  iry  VsxLjuIuq  a  Urge  ooaDtitj 
iC  ::.'  '^.iV  ."  :r.:.-i:<  ii:::.  :  ^:^_itir  ▼"_:i  &  --nl^  bTdi>:cTmiiic  acid,  «ij 
oiAn.-r  i^iL  Ti-'iiT-eor  r-:.i:r- aL  ?"r;'ii  Is  t-**^  cvmnic  Bcid,  small 
t^x:Li'-i*-'=  t'  .i~;r- •r^'iaii:  jt=*L  laii  •arricsaae  c/  aouiicBUy  ui  oiijrnlh 
iciz..-;  T  1..-J  - '  a  i-.il'Lli'-*.  tiiL  &  ssa^  a'azdtr  of  cliarco«].  (Kod- 
■«"■;■>*.  — L  \'iu.  I'i^z^i  -I  ri'T^ac^  VTii  la*  lir.  ic  first  reddens  Tmib 
:rm.i.z.:iL  L*  i-r  u  ':.j-  ▼■tuiior  risi-ia  :r  T^J&rili^sioa.  s=d  tfaen  bnnu 
T-'i^.'.ir   L:7;.-:_.:Lr    -u  :r      rr.iii.   — I:  iisziclres  viih  decompoMtJM 

'.5.  5i*:*  — t  I:  ;.==.l-7-?  rfi.L'.j  i3«r  wrti  cfcrresccnce  in  siroii; 
■x-~>:u.'.L  t::-:  iri-iT*  ;.:.— ir::j  f  ulii-jc:^  v^rs  cvaporsted-  (PronL) 
>crjc^  1  tt-j:  i-r.-i  u:*:?  -■.  i-a-j  a  slot^xu  »•«  bested,  ciTin;  off 
i-:r-:'Xs  li'i  rL*":- a  •;  i-r.  i.  x.-:l  f-'iy;!^;;  TT<v^<«uioa  rbombobe£uoi 
.'c  Jx-i-AT^f  £  n  1-^:1:13.  stmon.iet  jt  a  jsZicw.  delkjncflcent  maa^ 
^ix  *:'X  Ti'iil  :r,^  -v'ltfa  1  f^3»i.  az'i  :--:azLj^  uixcs^a.  nitric  acid,  onlie 
ih-Ltt.  uii  1:  u^TLT.  K  •£  v-?u?e.  —  ?.  H-xnsxz.  baud  mixh  oil  of  vitriol, 
C- ''^  -if  1  '^'Vi  i LTLi-T^  .c'  nr:*:!!.*:  ik-:*£  &2^i  a  ssaH  <|iaBUtj' of  nitrogcft 
c*s*  ia'£  ''.'TIS  A  ";c-.  T7  *iiojc  "■g.ix.i^s  nriaoaia.  snd  not  pncipit- 
4>ie  :t -lir..-  S:«iTr-iL:sf.  — f.  Ti**  :vw:arl<es  solatioa  wkidt  marexu 
?•-;.>  -t  M  ir£W>.M^  UTTntjc-a,  :ai  :c  ci:c:ks  vi;b  tbe  air.  abmrU 
<\yc:'z  z»i  i^.i!iii.^  :.*  ii<  i-r.  ia*i  loicsus  a  oecp  poipW-rcd  coloar, 
^■j.»."*j  ^-^ i;i^.7  iX7ra•a^  fr;in  t/:v^  it:wiw%rU^  aiM  vben  complelelr 
< *-x'T<r%^^i  t  ui«  LT.    'ATK  i**c3.:i;^  7QZ  cysGals  of  porpuate  of  sbdo- 


OBC  time  in  pore  oxjpn 
Ia«  of  coloar,  doe  to  ik 


s'.  v-Vc  *^  W.>"..^  '       >i'..i"»£  3KC  :ua!^  fKtneti  be  fonned  bosiJe«  the 

i'-..>  *-•  ■  T,#.  Xx-^^fcT  Tv:t>»  xr.zY  iba=  10.000  pt«.  of  natff  to 
*::**.<^o '5,     TK-  TA-Y  r-..:  :*;  i  1  :iKV3tfs  &lrit>  taibid  vhen  cool,  but 

\\  .;  s!\-.Sv*  T  vv:  -.  .•  ;'  «  :r-  •..  %zi  'a  rrfciniaSfd  tlkertfioni  witboat 
,i'io*H:\'v  S  '^Ater  ^V-ir.  X. -•£»:-»*,.  lif-^r.  A^  wj tier).  It  14  not  per- 
*v)*::Wr  s^-^iK?   :z  i  .*:-*   •.ios=rc-.-c?.--  sx'Tiine.  or  brdiKUonc  leiX 

',(  »lv^^.\<  -  «-i-r-  .-.;::;  t  :r?.*  ^'A  visbont  efffrrcsceBcv,  «4 
\  X.;>  V^  '^•'*  ***"*r*^^:-  t  sci",  r::n'- •-*^l^v-ra  wbicb  appear  to  bf 
N.  ■•*.»;.  •  ■t.%-\:r- »  I:  -  crvsat'*  iiie  x  jsrcr  a&d  astrisceet  tavte;  tbfj 
cWon^AV  sv.'.  i;:r.  r\x'.  r  :♦.?  xir  »:^i  >i«v;e*  coloarcsl  vbfB  bfat^^ 
j;:Mrc  *:r  •  :t\'">  ^*tv.'.r^  Vr»-T.:  tivir  ra^*  tv-^K-'t  «o^utioa  in  potarK 
>n'yl'.:v»-  .;,•*.;  ;•*■<•*.;,»-  u-,v.;.-^-*i  Tiir-.rir.  ^biie  tbe  filtfatc  JTK^ 
l«v  t*\  \'.:r.:-."*.  »:r\>:jk's  *■:*  r:n\  .'.-  ".  !.*ivf*  a  d^aqoMemt  maw  wUHi 
I ;iM»  \ . . . .-w  ,;  c  \  .->  / ::  »-.  V.  . .  .4  »  b*-  i.-^'it**^-  Tbe  oolntioa  of  lie 
»h,inK  V.Nr%  >  :v  An  r-.,;.  ^  .;;-:vv.:s^  4:;;r  &  ui:'.*.  Tv^lowisli-vbite  iakfi^ 
co;  t.  ri:  .:  t  ..!  ,•  .<;.•  .:.  m  r.  •■  i,  :.r  :  T...>:\xz.  *  Tbt  cixftals  bfCOiw 
•UiU  ivi!  «  :    ;■.  ',  oa;.-,'.  «  :*      •  r.-A  -ji     7^  *  r  i*^=^  -•  ^^^-lotft^n  fonu»  will 
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cipitate,  and  witb  acetate  of  lead,  a  precipitate  wliicli  inoreasea  on  addi- 
tion of  ammonia,  and  often  tnms  red  when  heated. 

Mnrexan  disaolvea  easily  in  aqueous  solutions  of  ammonia  and  the 
fixed  alkalis,  without  neutializing  tbeni,  and  forms  solutions  which  are 
oolonrless  provided  the  air  be  excluded.  (Liebig  &  Wohler.) 

Oxalate  of  Murezanf — 1.  Aqueous  oxalic  acid  containing  a  little 
nitrio  acid  (without  which  no  solution  takes  place),  is  saturated  with 
mnrexan,  and  the  solution  crystallized  by  evaporation.  —  2.  Murexan, 
or  ita  nitrate,  is  heated  with  excess  of  strong  nitric  acid,  and  tlte 
crystals  obtained  by  evaporation,  separated  from  the  mother-liquor.  — 
The  first  process  yields  six-sided  prisms;  the  second,  large  rhombohe- 
drons;  the  crystals  are  colourless.  —  When  burnt  with  oxide  of  copper. 
they  jrield  4  vol.  CO*  to  1  vol.  N.  With  hot  oil  of  vitriol,  they  give  off 
carbonic  oxide  gas.  Heated  and  evaporated  with  a  small  quantity  of 
potash-solution,  they  jrield  crystals  of  oxalate  of  potash,  and  a  red  deli- 
quescent mass,  which,  when  heated  witb  a  larger  quantity  of  potash, 
gives  off  ammonia  and  turns  yellow.  Their  solution  in  aqueous  am- 
monia yields,  by  slow  evaporation,  long,  slender,  white  needles  con- 
taining oxalic  acid,  which  turn  red  when  heated.  Their  aqueous  solu- 
tion boiled  with  acetate  of  baryta  forms  a  precipitate  of  oxalate  of 
baryta,  while  the  reddish  filtrate  contains  purpurate  of  baryta.  (Kodweiss.) 

Mnrexan  does  not  dissolve  in  alcohol  or  ether,  or  in  aqueous  acetic, 
tartaric,  or  citric  acid.  (Prout,  Kodweiss.) 


Primary  Nuclem  C'H*". 
n.     Oxyge^i-nudeus  C'H'O*. 

Malic  Acid. 
cni«o«  =  c^H«o*,o«. 
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Qmm9$im  Si'mnrm^M,  Mmmmtm  FrmmfmSm,  F$6nmum  (Jj.ultu,  Monettm^buk; 
■ —  ia  tbe  baolm  (indading  ttcav}  of  AckiUm  noMis  and  MtJUfidmm, 
Ay^Km  oiriniaa.  Aeomiimm  Lftmimmm  aad  other  a)K*cios,  Actm^  tpifa$$, 
ArUmUim  mfjf..  and  Ahyimthtmm,  Arum  nutculatum,  Atropa  BtUndanm^ 
Builofm  UmUa  and  infra,  Brm$**em  oUrocta,  Bryonia  nfhn,  CaUn^mk  «/. 
Oiaaa^ti  «afi>a,  Cauta  Semna  and  hnctohta,  €':■  mwta,  laiiwt 

apccioa  of    CotyMon  and   Crassvh,   Centaureit  '  Chmrepkj^m 

Mytrexirt,    Contallaria    majahn,    Divsma    crtnafa,    Ottieopn$    ymmAfhftt 
Oeratiium  zonuU,  tiratiulu  off..  Jiyvsryumui  fti)/ff,  //tfxwpus  of.^  Linttm 
Saitva,  LychnU  tiiohut,  Lycnput  ruropttiu^  MamiUuiio  pusitln ,  vartous 
of  Me$embryanthrft%*vn^MrrcHrialiM  nnnua.  Morus  nlha^Pnpavcr  iomHij 
Phormium   Unaj?,  Portuhea  vUt^cea^  Reseda  UittQla,  RicinuM 
Jinta  yraveoi^nsy  Sarcharum   offteinarum^  Salvia  off.t  Sam&ucms  _ 

sSedum  acre  and  l^eUphium,  JSempervitttm  tectorunt^  Spiffflia  aaiAaARii* 
Spinaria  ofrracea,  Staphylaa  piniMta.  St/rinya  vul^,^  Tawicrfum  rul^m^ 
'JViyrtutx  Strpylium^  Trijolittfn^  Mrliiothus  off,  Troptrolum  maJuM  aa4 
raUriana  off.  ;  —  ulw),  according  to  (turot  (JV.  J.  Pharm.  24,  30S\  is  tbf 
Icavea  of  the  tM>mTiion  oaIi  ;  in  tliu  ilowerft  of  Cuhnduh  off.^  MmiHfwrm 
Chamomilia  and  PnrtAenium,  Samhucu*  nigra.  THymut  terpyiimm^  fV^i 
baicum  Thupsus  nntl  I'ioia  otloraia  ;  —  In  tlio  [Ktllcn  of  Cumimi^j 

Abiet  ftiid  syiveniris.  Phofiux  UQCtyiifeid,  Typha  latif  f.  '  T\ 

o;  —  \n  \.\\t^  ftw'w  €i(  Amuydalu*  pfrsica,  Aimona  t- 
RromeHa  Auanan^  Comus  snnyuineo,  Cucumia  MUo  uud 
4im  PfpOt  /•rayaria  vejca,  Musa  paradisiaca,  PrunuM 
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Pyrus  Ct/Jonia,  communis  and  Malus,  Rh  Cusoriurt'a,  glabrum, 
ttfphiuum  and  copailinum,  liibet  ruhrum  and  GrostitiUii'ia,  Rota  canina^ 
Jiubus  Idau*  and  Ji-uiicoMus^  Sanihiictn  nu/ra^  Sulanum  Lycopersicunit 
mammoMum^  nigrum^  aitd  other  species,  Hurbut  Aucuparia,  Syrinya  vul- 
garis, Tamarofidus  indica.  P'accinittm  Myrtiilui,  Vitia  mnifera;  — in  t\i(* 
»eed  of  Anngft/ris  fertuh,  Apium  Petroselinumy  Arachis  hypoytta^  Bahotma 
Tonyo^  Carum  Oirt'i,  Coco%  nuciy'era,  Ctiminum  Cyminum^  Cylisus  Labur- 
num, Datura  Stramonium,  Dtphinium  Staphisayria^  IHicium  anisatum, 
T.inum  UMitatisKtmum.  Menitptrmum  Cocrulujty  Myrtut  PimeniOy  Pim- 
pineila  Anifum.  Piper  niyrum  and  fonyum,  ntid  in  Smnen  Vina;  —  m 
liipulin  ;  — in  the  milky  juice  of  Ilura  crepitans;  —  in  bku  fcutidtt,  opo- 
yvinax.  snpapcnum,  myrrh,  and  euphorbiura.  Compare  etpmallj  Scbeele  mvd 
V«oquelm;  alio  Braconnot.  (.^4itii.  CAfiii.  65,  277  ;  70, '2."i5.)  ^  li  ia  aUo  fuund 
in  the  decoction  of  Tayetis  erecta,  and  in  lor^e  quantity  in  Liymtimm 
IrtUtieum  (l)esHiiipnes,  N.  J.  Phfirm.  25,  ii3  i,  and  in  the  ripe  bcrrien  of 
Jiippopfute  rhamnaldet  (O.  L.  Knlraann,  J.  pr.  Chem.  55,  191):  it  like- 
wise occurs  abundantly,  together  with  oxalic  and  »<iiccharic  acid,  iu  the 
acid  rcAidue  obtained  iu  the  dietitlation  of  spirit,  o'fheris  nttroti  from  nitric 
ftcid  and  alcohol. 

Braconnot  {J,  Phy$.  84,  276)  likewise  ohUined  from  Borayo  ojf., 
CoehUaria  off.,  Afomordtea  Elfit^ritiut  and  Saponaria  of.f  acids  which 
•ppeared  to  oonsiat  of  impure  malic  a<Md. 

Th©  M0nist>frmic  ac\d  obtained  by  Bonllay  {J.  Phann.  5,  5;  also 
lt^pert.1  y1f>)  Trom  the  berries  of  Cocadn^  ituHcus,  ap|»o&rs,  from  bis  later 
invMtigations  ma/le  in  conjunction  with  Vaiiqnclin  {J.  Pkai-m.  12,  10A), 
to  be  malic  acid. 

Solanic  nciti,  which,  according  to  Poaobier  (»/.  Chim,  m^d.  3,  289; 
JV.  TV.  14,  2,  270),  occurs  in  all  specios  of  S^htvnni,  but  cApeciully  in  the 
berries  of  Sofannm  nif/T-wm,  was  recognixed  by  John,  Braconnot,  nesfossea^ 
llisch,  and  others,  as  malic  ueid. 

Aceric  acfd  {FfldnkornsaHr^)  obtained  by  J.  A.  v.  Scherer  from  Aeer 
eampt^rt;  St^ckfackniiure  by  Jolin  (Schw.  15,  110)  from  stocklac,  and  hy 
Eaenbeck  &  Manjuart  (.4»n.  Phnrm.  13,  303)  frum  a  Hpurious  ehellac; 
i/macaic  acidf  by  Peachicr  {X .  Tr.  14.  2,  175);  achdUic  acid,  by  Zanon 
(Ann.  Pharm.  58,  31);  the  acid  found  by  Bnvconnot  (Ann,  CUim.  62, 
J8),  in  the  etenis  of  Phyf^laccrt  drcandra;  mauihotic  acid  obtAined  by 
O.  Henry  A  Bontron-C'harlard  (.A  Phai-m.  20,  028;  22,  122);  and 
euph^irbic  acid,  by  Riegel  [Jahrh.  pr.  Pharm,  6,  165),  from  the  flowering 
lierb  of  Euphorbia  C'yjxtrissi^is:  —  all  these  acids  are  perhaps  identical 
with  malic  acid.  —  1  According  to  Ritthausen  {J.  pr.  Ckem.  53,  413), 
the  acid  contaiuetl  in  Lycopodium  catftp/anatuni  is  probably  malic  acid. — 
H.  SohwsKz  {Ann.  Pharm.  84,  83)  found  malic  acid  in  unripe  Sile^ian 
Ipvpofl.  —  Wincklcr  (Chem.  Gaz.  1853,  32)  found  iu  wine  made  from 
«Drip«  grapes  from  the  BerjUfi'traase,  an  acid  possessing  the  phy^iical  pro- 
perties ol  malic  acid  but  the  chemical  relations  of  citric  acid.  Wiucklcr 
regards  this  as  a  peculiar  acid  which  he  denominates  PuracUric  acid, 
Pastenr  (.V.  J.  Pharm.  24,  7.i),  however,  regards  this  acid  as  malic  acid. 
Winckler,  on  the  other  hand  (iV.  Jahrb.  Pharm.  1,  75),  persists  in  hi.'* 
opinion  that  it  is  n  [teculiar  acid  distinct  from  malic  acid.  11 

A  f<fw  other  acids  which  Uavr  been  more  particularly  examinctl,  and  perhapi  belong 
|o  thu  brad,  will  br  given  as  an  appendix  tu  malic  acid. 

Fomudion.  In  the  docomposition  of  nsparagin  or  aKpartic  acid  by 
•oM  nitrons  aeid.  (Piria.)--^  The  niodi^cation  of  aspartic  acidf  whicu 
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i-otatos  the  plane  of  iwlarieation  of  a  my  of  li^lit,  produces  »  inalie  acil 
pos^cjjtjinrr  the  aiuic  power  and  identical  in  all  respects  with  ordinaiij 
inalic  acTd;  but  tho  inactive  modification  of  aspartic  acid  (q.  v.)  piw 
duces  an  inactive  malic  acid.  (Pastenr,  iV.  AttJi.  Chim.  Phys,  34,  30.)  V 
Wbethrr  the  ncid  which  I^owiU  obUincd  (Or//.  Ann.  1;<I2,  1,  222)  by  dvcomMMM 
grap«  or  gum-augar  with  alkalis,  Is  really  malic  acid,  remains  yet  to  be  delcriBiiud.       | 

Preparation,  I.  From  the  berries  of  the  Mountain-ash, —  'th^Bb  ItW 
wise  contain  small  quantities  of  tartaric  and  citric  acid,  especially  vhilH 
very  unripo.  (Liobig.)  j 

1.  The  juice   of   uiuuutaiu-aeh  berries  not   quit«  ripe,  after  bdw 
preeacd,  boiled  up  and   filtered,  is  partly  ueutrulizo'l  with    CArbonato  |B 
potash,  leaving,  however,  a  sufficient  excess  of  acid  to   roddeu  litauBj 
pretty  strongly;  then  precipitated  by  nitrntc  of  lead   (or  witb  oeotnL 
acetate  of  load,  if  carbonate  of  potasD  is  not  used);  set  aside  for  a  ivw\ 
doys,  till  the  curdy  precipitate  is  connpletely  converted  into  small  uoedl«;J 
these  crystals  freed  from  the  admixed  mucous  or  flocculout  compouml  of] 
lead-oxide  and  colouring  matter  (which  is  particularly  abundaut  wh«a 
acetate  of  load  i>3  used)  by  careful  elutriatiou  with  cold  water;  and  lastly] 
well  washed  with    water.  —  a.  The   needles   are   oitlier   boiled  with  Aj 
quantity  of  dilute  sulpluiric  acid   not  sufficient  to  decompofo  them,  tm 
Ion;;  as  any  granular  deposit  continues  to  subside;  the   uulforui  polfif^ 
mass  mixed  with  aqueous  sulpliiile  of  barium,  till  a   filtered  sampU  u 
found   to  cont^iin  baryta;  the  liquid    liltered  (the  sulphide  of  lead  th«o 
acting  as  a  decolorising  a^^ent);  tho  colourless  filtrate  boiled  with  cxcMt 
of  carbonate  of  baryta;  tho  liquid  again  filtered  (tartrate  and  citrat«  of 
baryUi  remaining  in  the  filter);  the  baryta  precipitated  from  the  filtrate 
by  careful  addition  of  dilute  sulphuric  acid;  and  tho  filtrate,  which  sKooU 
ftbow  no  turbidity  either  with  sulphuric  acid  or  with  chloride  of  bfthaoi, 
cva|Miratcd   to   the   crysUiUizing   jwint.     If   the   filtrato   should    become 
turbid  on  addition  of  sulphuric  acid,  it  must  be  eva]K)rated  dovu,  tlM 
rc-^idue  exhnu^ted  with  alcohol;  the  liquid  filterctl  from  the  romaiaiii|f 
malnte  of  l»aryta;  and  again  evaporated.  — h.  Or  thetse  needlea  of  tai^BPi 
miilnto  of  lead  aro  boiled  with  a  slight  excess  of  dilute  sulpharie  acid, 
tho  nitrate  divided   into  two  equal  portions;  one  portion   oxnotlj 
tralized  with  ammonia;  the  other  portion  then  added;  and  tlio  rcdiU^ 
liquid  evaporated  and  cooled;  it  then  yields  nearly  colourless  crystaii 
ncid  malatc  of  ammonia,  which   may  bo  rendered   quite   C'Oloarli 
rccrystallization.      Those  crystals  are  then    precipitated    by  MetAtt 
load,  and  tho  precipitate,  after  thoi-ongh  washing,  decomposed  by  fal- 
phuretted  hydrogen  or  sulphuric  acid.  (Liebig.) 

2.  The  juice,  after  boiling  and  straining,  is  partluUy  ■  •■4  If 
noiniouia;  72  pt«.  of  it  precipitated  by  ]  pt.  of  neutral  u-  i  1«m; 
the  liquid  Hlterod  after  a  few  hourt^,  to  sejKirute  tartrate  and  citnts  •( 
Icml  and  the  ctmipnund  of  lead-oxide  and  colouring  matter;  the  iUnIi 
gradually  mixed  with  small  portions  of  a  concentrated  sidution  of  HhiaA^ 
of  lead,  stirring  all  the  while,  till  a  fdterod  samplo  is  but  sUgUtly  ekn  ' 
by  the  nitrate  of  lead;  the  precipitate,  whioh  beoomw  ctyrtailhfcft, 
tcctcd  after  a  while  on  tho  iiltcr,  wnj*hcil  w!th  cold  wiU«r,  sospeoJad 
watfr,  and  decomposed  by  sulphuretted  hydrogen;  the  uvvarly 
filtrate  heated  nn  ihn  water-bath  to  expel  sulphurt'tted  kydroMi^ 
trolixcl  with  ammonia,  and  dooolorise^l  with  bone-charcoal  w&ic4 
bt«pu  purifieil  by  liydnwhloric  acid;  tho  colourless  filtrute  pr^dpitalid 
nitmte  of  lead;  the  precipitate  well  wnshed  with  cold  water  aA«r  it 
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become  crysiAllinc,  then  fiUflpende<i  in  a  four-fold  quantity  of  water,  anrl 
decomposed  by  sulphuretted  hydrogen,  the  liquid  being  briskly  ngitatod 
a]l  the  while;  aiid  the  Hltrate  evajwrated,  lirst  on  the  ^uter-bath,  and 
then  at  a  gentle  heat  till  it  crystallizes.  227  pta.  of  mountain-aah 
berries  yield  1  pt.  of  niahkte  of  lea<L  (VVinckler,  Jahrb.  pr.  P/iarm. 
1,13.) 

3.  The  filtered  juice  of  ripe  mountain-ash  hcrrica  is  precipitated  with 
neutral  acetate  of  lead,  the  precipitate  thoromrhly  washed  with  cold 
water,  and  then  treated  on  the  61tor  with  Imiling  Avater,  as  long  as  the 
wa*h-water  coniinues  to  deposit  malate  of  lead  on  cooling  —The  residue 
on  the  filter  (which  Donovan  erroneously  r*»^'ard3,  not  as  n^utr;il  nmlato 
of  lead  closely  nirirregaled  and  thereby  rendered  difficult  of  solution,  but 
as  basic  malate),  is  decomposed  with  dilute  eutpliuric  acid;  the  acid 
liquid  precipitated  with  nciUnil  acetate  of  lead;  the  precipitate  again 
treate*!  with  boiling  water,  and  this  treatment  once  more  repeated. — 
Lastly,  all  the  crystals  of  the  lead-salt,  wliich,  having  seiKirated  from  a 
colourless  solution,  are  free  from  colouring  matter,  are  deconijiosed  by 
half  an  hour's  boiling  and  constant  stirring  with  2*3  pts.  of  sulphuric  acid 
of  8p.  gr.  lOy  (a  quantity  not  sufficient  to  take  up  all  the  lead-oxjdc); 
the  liquid  filtered;  the  lead  which  is  diKRolved  in  the  filtrate  precipitated 
by  sulphuretted  hydrogen;  and  the  liquid  again  filtered  and  evaporated. 
(Donovan.) 

4.  Vauqnelin  leaves  the  juice  to  ferment  for  14  days,  whereby  it 
lo^es  iti»  viscidity;  then  precipitates  it  with  neutral  ncetate  of  lend;  noils 
the  precipitate,  consisting  of  malate  of  Icsid,  a  little  phosphate,  and  a  cer- 
tain quantity  of  colouring  matter,  repeatedly  with  water;  uhtains  the 
malate  of  lead  in  colourlcwa  crystals  by  repeated  solution  in  hot  water 
and  cooling;  and  decomposes  the  crystals  as  iu  (3)  by  sulphuric  acid  and 
sulphuretted  hydrogen, 

5.  Wohler  {Pof^f/.  10,  104)  dilutes  tlip  juice  of  moiintain-asli  berriea 
not  quite  ripe,  with  3  or  4  pts.  of  water;  fiUers;  adds  solution  of  acetate 
of  Icaii  to  the  liquid  while  in  a  state  of  ebuUition  as  long  as  turbidity  is 
thereby  produwd;  and  filters  boiling  hot.  Tlie  filtntte  iniinediaU'ly 
becomes  tnrbid,  and  deposits  diny-coli>ured  pulverulent  miihito  of  lead; 
the  liquid  decanted  therefrom  yields  the  pure  salt  in  white  needles  as 
it  cools. 

6.  Braconnot  saturates  the  juice  of  mountain-ash  berries  not  quite 
ripe  with  carbonate  of  lime,  while  boiling;  evaponites  the  liquid  to  a 
syTupy  consijiteriec  and  sVims  it;  separations  tlic  malate  of  lime  which  is 
deposited  on  cooling  from  the  syrup;  purifies  it  by  washing  with  a  small 
quantity  of  cold  water  and  pressure  between  linen;  boils  for  a  quarter  of 
an  hour  with  an  equal  weight  uf  crystalliKuil  carbonate  of  i-ndii  and  with 
water;  then  filters  the  liijuid  coDtaining  iimhite  of  8od;i  from  the  car- 
bonate of  lime,  and  frees  it  from  the  red  colouring  matter  by  boiling  with 
a  little  milk  of  lime;  and  thus  obt:iins  a  transparent  and  colourless 
filtrite,  which  he  frees  from  lime  by  passing  cnrhonic  acid  through  it  and 
precipitates  with  basic  acetate  of  lead;  after  which  he  washes  the  malate 
of  lead  und  decomposes  it  with  sulphuric  ncid. 

7.  The  juice  of  the  unripo  berries  is  boiled  for  some  hours  with  a 
qoantity  of  milk  (>f  lime  not  <juite  sutficient  to  ueutralizn  it,  as  long  as  it 
coDtinaes  to  deposit  malate  of  lime  in  tlic  form  of  a  sandy  powder;  this 
powder  removed  from  the  liquid  and  added,  after  washing  with  cold 
water,  to  a  boiling  mixture  of  1  pt.  nitric  acid  and  10  ptfi.  water,  as  long 
u  it  dissolves;  the  hot  filtrate  left  to  coolj  the  nearly  colourlc&a  CT^&X.Wvft 
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of  acid  malate  of  lime  wliich   form,  purified  by  recryrtJilliEUion 

boiling  water;  their  hut  solution   precipitated  by  neutral  acetale  of 
the  precipitate,  aft^T  vasbin;^  with  cold  water,  euupcndeti   in  warm  wi 
and  decompoeed  with  sulphurctte<l  hyilro^en;  and  the  filtrate  eraporai 
first  on  the  open  fire,  then   oEi  the  water-hath,  to  a  syrup,  which  aulit' 
after  some  time  to  a  oryBtalline  uiasd.  (Hagen.) 


The  juic«  of  thia  plant  la  rich  in 


»oU*nl  ifl 


II.  From  Hotiscleth. 
Eme. 

1.  The  filtered  juice  of  houfoleolc  ib  evaporated  nearly  to  a  aynip, 
and  gra<lua11y  mixed  with  alcohol;  the  pasty  maaa  whicli  aepamtec. 
repeatedly  washed  with  fresh  portions  uf  weak  nlcohul,  and  dicsoU*rtl  ifl 
water,  after  beiiij:  strongly  pressed  between  linen;  the  brown 
mixed  witli  a  qtinntity  ofNul|ihuric  ncid  t^ufficicnt  unly  to  precipil 
the  lime;  and  the  liquid  separated  from  the  gj'psum  by  decaniAlioiT 
prett&ure.  TirKs  titfuid  yields  in  34  hour!«,  cryiiUiU  of  acid  nialate  of  lime; 
an<l  the  snpernntant  niother-liuunr  evaporated  to  a  synip,  yieUi  ia 
additional  cmp  of  cry^tnln,  first  ny  14  days  standing  in  a  cool  nla<»,  ao4 
then  by  addition  of  alcohol,  whlrfi  however  must  be  added  wito  caati 
as  Loo  lar^re  a  quiintity  would  likewise  precipitate  the  brown  euloai 
matter.  The  crystuU  are  puriUod  hy  dissolving  them  twice  in  bol 
and  recrvstjillizing;  they  arc  then  agniii  dissolved  in  nater;  the  iii 
precipitated  by  sulphuric  acid;  the  liquid  filtered  and  digested  with  hsJ- 
oxide  to  remove  the  sulphuric  acid;  ag.iin  filtered;  the  dififttdrcd  Xta/i 
precipituted  by  sulphuretted  hydrogen;  the  liquid  filtered  tn^jn  thi^ 
cipitated  and  evaporated  to  drynetts;  and  the  acid  dissolved  out  \ff' 
alcohol,  which  leaves  small  quantities  of  lime  and  icad-oxide  undisoolrvl 
(Braconnot.) 

2.  Houton-Labillardidre  snpereatarates  hou&eleek  jaic«  with  milk 
limo;  fitters;  evaporates  duwn  to  three-fourths,  whereupon  a  white 
verulent  Milt  is  deposited  on  coolinjr;  decants  the  hrown  moiher-li» 
wa>b<*6  the  salt  with  alcohol  of  12'^  to   15°  Bm.;  dissolves  it   in  wati 
filters  front  the  compound  of  lime  and  colouring  matter;  pr<>cipiLatfli 
nitrate  of  lead;  wa.slies  the  precipitnte;    suopends  it  in    water; 
composes  it  with  sulphuretted  hyilmgen;  then  filters,  and  ev&| 
ft  syrup,  which  yields  crystals  in  a  few  days. 

3.  Donovan  evapomtes  the  syrup  to  two-thirds;  mix«8  it,  mfts  fl: 
tration,    with    an    equal    qnantity    of  alcohol;   washes    the    pi 
niatate  uf  lime   with   alcohol;  dissolves  it  in    water;   precipir 
neutral  ncetate  of  lead;  and  decomposes  the  washed  precipitate 

When  the  malate  of  lime  is  precipitated  hy  a  lca<l  salt,  lb«  rcMitOf 
matate  of  lead  contains  lime,  and  yields  malic  acid,  which  ftlwi  eooUiM 
limn  and  therefore  precipiuttes  nitrate  of  lead  or  silver;  it  mmy  beMftr 
rated  from  the  acid  niuhite  of  lime  (as  in  Braconnot's  procoM)  I7 
evaporating  to  a  syrup  :ind  extracting  with  strong  alcohol.  (Osy-LaMM 
Ann.  Chim  J'/tyt.  ii,  3^1;  also  ^VA/r  21,  216;  alco  iV.  2V.  3,  1,  U; 
comp,  Wackenroder,  S^,  Br.  Arck,  25,  58.) 

III.  From  Cherrvt  or  B«rherr%n.  —  A.  Vogel  preotpitates  Uw  ;■!'• 

with  neutrul  ucetnte  of  lead;  washes  the  blue  precipitate  with  oald  wUit, 
boiU  it  repentodty  with  water,  the  coinpoun<l  of  lead  oxide  and  ootvaf' 
ing  mattrr  then  remaining  undissolved;  and  ohtatns  by  oooliii|p  it  i> 
Donovan's  process,  crystals  of  malate  of  load,  which  be  then 
by  sulphuretted  hydrogen. 
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IV.  Fr<ym  t/ie  ft«ri«  of  Jikv»  CoHaria,  —  These  berries  contain  acid 
malate  of  lime.  After  being  Beiiarated  from  the  btaiks,  tbey  are  ro- 
ipcatcdly  cxh.insted  with  boiling  water;  the  rod  acid  infusion  partially 
evaporated;  Ibe  liquid  separated  from  the  precipitate  of  oxidized  ex- 
tractive matter;  the  filtrate  reiieate<lly  evaporated  ami  cooled,  as  long  as 
it  continues  to  yield  brownish  crystals  of  acid  ninlato  of  Hme;  theso 
cryfltAls  washed,  and  dectilorized  by  recrystallization;  their  aqueous 
•olutioQ  then  precipitated  by  carbonate  of  potash;  the  filtrate  ]>recijti- 
tated  by  acetate  of  lead;  the  wliitc  crystallino  malate  of  lead  decompofccd 
\\iy  finlphuretted  hydrogen;  and  the  crystallized  acid  obtained  by  evapo- 
rating the  filtrate.   (Trommsdorfl".  Ann.  /V/an«.  10,328.) 

The  juice  of  tlie  bcrrica  of  Ji/iua  t/lftbrum  or  tj/phinnm  yields  with 
acetate  of  lead  a  precipitate,  which,  when  washed  with  cold  wnter, 
rccrystallized  from  hot  water,  and  decomposed  by  sulphuretted  hydrogen, 
iuimediately  yields  colourloes  crystals  of  the  acid.  (Lassaigne.) 

V.  From  the  ^/mt  of  variova  ttpecifs  of  Hhvharh. — The  jnice  ex- 
presJ^ed  from  tlie  stems  and  leaves  of  lilnum  palvminm  or  xnuinltitum  is 
clarified   by  boiling  with   isinplaes;  then   strained  and   evapuraled   to  a 

■liiiu  syrup,  which  in  a  few  days  yields  crj-stals  of  arid  malate  of  potash, 
to  be  decolorized  by  pressure  and  recrystallization,  and  amounting  to 
34  p<^P  cent,  of  the  Btems  and  leavej>.  By  precipitating  ihis  salt  with 
acetate  of  Iead»  and  decomposing  the  washed  precipitjite  with  sulphuretted 
hvdrogen,  very  pure  malic  acid  is  obtained,  which  crystallizes  well. 
|l(\V'inckler  &,  Herberger,  Jnhrh.  pr.  Ffmifii  2,  201.)  —  Anollier  mode 
>©f  preparation  was  previously  given  by  Tli.  Everitt.  {PkiL  Mag,  J. 
23,  327.) 
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VI.  From  Apples.  —  Apple-juice  neutralized  with  carbonate  of  potash 
precipitated  with  acetate  of  lead,  and  the  wa.'^hed  precipitate  dccom- 
icd  With  an  equivalent  quantity  of  dilate  pulphuiic  aci»l.  (Scbeele.)  — 
he  acid  thus  obtained  is  a  thick.  bn>wn,  uncryslallizaMe  syrup  which 
dries  up  to  a  varnish  when  cxjiopcd  in  thin  layers  to  a  warui  dry  utmo- 
sphere.  This  inability  to  cryfitftllize  proceetls,  according  to  Bnicitnnot, 
from  the  presence  of  a  brown  substance  which  prevents  tlie  crystal- 
lization, not  only  of  the  acid,  hut  nlt^o  of  its  lead  salt.  As  rhis  impure  ncid 
obtaiurd  by  Srheric  was  fornirrly  tlie  only  kind  of  miiJic  add  known,  ttie  mlourless 
and  crystnllizable  acid  which  iJonoTan  obtained  frcm  niouiituio-a>h  bvrrics  was  re|;anlLd 
at  a  di-tir<ct  acid. 

The  preparation  of  malic  acid  from  Artemuia  AhserUhium,  is  described 
by  Luck. 

Erdmann  {J,  pr»  CKem.  55^  101)  recommends  the  ripe  berries  of  the 

buckthoni  {Utppop!tae  rhamnoid^s)  »a  a  source  for  the  |  rcpaiation  of 
alic  acid. 

Pure  malio  acid  should  be  colourless  and  orystallizable;  burn  without 
residue  (of  potath,  lime,  oxide  of  had,  Sic);  not  become  coloured  with 
ammonia;  and  yield  00  precipitate  with  nitrate  of  lead  or  silver. 


■  Properties,  The  aqueous  ooid  evaporated  to  a  syrup,  and  then  left 
to  evaporate  further  in  a  warm  place,  yields  colourUea  needles  or  prisms 
united  in  feathery  or  splierical  groups  (Vauquelin,  Braconnot,  I-icbig); 
according  to  A.  Vogel,  the  crystals  are  sii -sided;  according  to  Winckler, 
four-f>ided.  The  crystals  melt  at  83°,  but  sustain  a  heat  of  K'O^  without 
diminishing  in  weight.  (Polouze.)  They  are  inodorous  and  have  a  very 
eour  taste.     ^.  According  to  Tasteur,  ordinary  (optic'dU>|  ttcV\\«i^  -nvaXv^^ 


A 


nt 


PtlMAKT-XCCUeS    C»H»:  OXTCEJt-KUCLKUS  C»l«}«. 


•cM  htfpm  lo  neh  aft  1 W  ud  to  ^eeo«B|»oae  mk  140*;  wbercM  optieil}/ 
WMliit  aabe  m64  hqpwm  to  Melt  Bt  133^,  and  to  decompose  ai  150*. 
TW  ktter  aystaUuea  ia  thm  mmm  Maaaer  as  tbe  ordiuuy  acid,  but  mure 
TfmSXj.  (.V.  Um.  Cfctm.  i^Aya.  »l»  30l)  T 
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IMT  is  a  retort 
awlatioa  of  gaa 
wImIi 


TW  acid  Wated  ibr  aooM  konn  to  between  175* 
tkt  aO-batk,  ia  rraolTed,  withoat  uj 
into  watrr,  tnaleic  add  (rm.  131, 
tWt  Eqvid  fera  with  tke  water,  and  erYataUins 
afcort  BB  uifl  yliij  of  fomaric  acid  'fix.  3^^ 
MM  pt  wkieb  dte&  over.  vUla  the  net  rMaaiae  ta  tbe  retort,  in  tW 
Imw  «f  a  ujBtoniat  BMia  If  tW Balk  acid  be  nMcaif  beotad  to  SOO" 
aad  V*fl  far  aMM  tJMa  at  tbaft  toBpcntere,  a  eoaparatirelv  krjee 

ruiiitT  «kf  mbIm  aod  ia  efctoiaed;  bai  at  150%  tbe  nmlir  acid  »  tm 
«U/  bat  ahaewi  caaadctoly  TCMlrad  into  vatar  and  funuuic  aal 
TW  Int  wo^act  af  tba  htaawiiritlna  pcfbafie  ceMwte  entin^Iy  of  malM 
ackL  wbifk.  bowrer,  M  tba  bca*  be  aU  ^aicUy  imised  to  tke  |ioint  U 
TvlatilintioA,  it  <oer«ftod  iato  laamie  acid.  ^Mauae.)  Erea  hf  coa- 
tiaaad  axnian  to  b  beat  of  1:19*  to  ISO*,  la«d  mtaSae  acid  ia  eoBTiclii 
«ilb  tWM^y  md  mm^  af  vater,  iato  a  p«Smr  ouatwa  of  favam 
a«ed  biaiiaw,  aftd  vilieaai^oiad  aatie  add;  tba  ktter,  wbes  diwolial 
oat  br  cald  water,  vad  ImM  aa  abate  aftar  ervafocatioa,  agazo  Tieldi 
wstor'aad  a  akular  MbEtsro;  aad  to  tUe  anaaer  all  tbe  malac  adj  aax 
b«  ImIIt  eaaractod  iato  water  aad  taMfie  add.     If  tbe  dieCflbtiea 
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ba  caadactod  aa  ^aM^tj  w  fanAbi  or«r  a  etro«ic  aleobol-Eame,  a  latfi 
adcM  aced  mbbm  wrm  viib  tke  vmtcr^  till  tbe  nddie 


aaaaiiir  of 
tWliwaliiiafMkica^d 


add: 


(Liebig.)  »  B(|aftiiooe  hr 
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If  •«toe«rtfa  boMnla  to  Mt  Tiwirnily  oa  tboaalioadd, 

•IS  laraa  browik  aad  rMk  legitbw  vitb  tba  Halete  and  fi 

bit«  qaaatitiaa  «f  mAmit  aobSa  aad  caibeaie  add  |:aaea» 

all,  aad  cbairoai.  vbicb  «art  ba  Mjgardad  aa  daoowfmeitiua-fntdiicti  ef 

tbaawlaia  and  f aatode^  Ml  af  tba  toabc  add.  (Umicmu)  —  S.  lalW 

•^  ira,  tb«  aoid  barv  v«tb  iba  odaar  af  bani  aqgar. 

a  Tba  add  ia  caiabiaaiiaa  vitb  fitiii  ie  daeeai^oaad  by  htmSm, 
wiib  fi^tvaatKia  of  baaaiufc— L  i/Ctkamn,  X  Jml  Cbm.  M|a.  IS,  5«r0 
—  4.  Niific  aeid  muQy  ■aaterta  it  iato  aalia  aebl»  vitb  aToMo^W 
narbaaic  acid.   (Vaanadia  )— It  ia  aat  daaMifaMd  by  armioai  h^ 
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(Willon.)  —  5.  When  gently  heated  with  oil  of  vitriol,  it  gives  oft 
carbonic  oxide  gas  (D6lx;reiner),  anil  at  the  same  time  forms  acetic  acid. 
(Licbig.) — 6.  When  heated  with  oil  of  vitriol  and  chromate  of  potash 
tof^ether,    it  gives   off    all   its   carbon   iu   the   form   of   carbonic  acid. 

iDiibereinor.)  —  The  aqiieonB  acid  ilops  not  act  on  [joroxtde  of  mangnnefie. 
Doberciner.)  —  It  is  not  converted  into  famaric  acid  by  boiling  with 
utrong  hydrochloric  acid,   (Hjigen.^ 

7.  When  cautiously  heated  with  excess  of  potash-hydrate,  it  forms 
acetate  and  oialnte  of  potash  [with  evolution  of  hydrogen?].  (Riechter, 
iV.  iSr,  Arch,  39,  23.)  —  for  ihe  couTcrsion  into  succinic  add,  see  Malate  of  Lime, 
pp.  216.217. 

Combinations.  The  crystallizod  acid  deliquesces  when  exposed  to 
the  air;  it  dissolves  in  a  small  quantity  of  water,  forming  a  colourless 
syrup;  with  a  larger  quantity,  it  forms  a  thin  liquid.  —  The  optically 
inactive  mollification  is  less  soluble  in  water  and  loss  deliquescent  than 
ordinary  active  malic  acid.  (Pasteur.) 

The  McdaUt  are  neutral  =CH*M*0",  and  acid  ==C»H»MO^  When 
8ubjecte<l  to  dry  distillation,  they  swell  up,  and,  according  to  Unverdorben, 
give  off  two  empyreumatio  oils  of  different  degrees  of  volatility.  Between 
2.50"*  and  300°,  the  malates  of  the  fixed  alkalis  are  converted,  with  loss 
of  water,  into  fumarates.  (Hagon.) 

b  CH*M^O»  -  CH^M^o.  +  2HO. 

Nearly  all  malates  are  soluble  in  water. — The  optically  active  and 
inactive  mo<lificationa  of  maUc  acid  yield  respectively  active  and  inactive 
malates.  (Pasteur.) 

Malate  OF  Ammonia.  — a.  Keutral.  —  Uncrystallizable,  very  soluble. 
(Bruconnot.) 

b.  And. — Preparation  (p.  208,  \,h)-  Large,  transparent,  colourless  prisms 
belonging  to  the  right  prismatic  system.  Fig.  75,  y  :  y=  1 10"  45'; 
y  im=  125^  40';  m  :  u  =  125°;  u'  :  w  ^  101*"  20';  n'  in—  138"  54'. 
(Nickl^j3  j  accordinK  to  an  rpiitolarr  commu nitration,  in  which  tlie  numbers  erro> 
Dcoiuly  printed  in  the  Compt.  rend,  are  corrected;  comp.  also  Kobt'll,  Repert.  71.  3i!0.) 
The  crystals  have  an  agreeably  acid  saline  taste  (L.  A.  Buchner,  Repert, 
71,  320);  they  are  permanent  in  the  air  (Braconnol),  and  do  not  diminish 
in  weight,  oven  at  100°  in  a  stream  of  dry  air.  (Buchner.)  They  dis- 
solve very  readily  in  water,  but  are  insoluble  iu  alcohol  and  ether 
(Braconnot,  Buchncr),  and  disaolvo  but  very  slowly  in  dilute  aloohol. 
(Liebij.) 

m_  OytiaU.  Buchnor. 

K                    8  C  .„ 48     ....  31-79     32-6'J 

■                     N    - -     14     ....  9-27     9-28 

B                  9  H    «« -.       9     „..  5-96     607 

B  10  O    « 80    ....  52-98     51-96 

Uebig  also  obtained  by  combnsUon  of  the  ciystalt,  1  voL  oltrogen  gu  to  8  vol. 
carbonic  add. 

1",  According  to  Pasteur  {Ann,  Pharm,  82,  331),  the  acid  ammonia- 
aalt  of  ordinary  (optically  active)  malic  acid  forma  crystals  belonging  to 
^  right  prisinatio  ayetem,  often  with  heraihedral  fa^.     'C^fc\t  ft\»ft^\'Kv«. 


C^H^NB*)©*. »-....  151     ....  lOOOO    lOOOO 


314  PRIMART  NTCLEC3  C>H»:  0!£rGB!4-NUCLBU8  0*H<0«. 

ffnTitr  comrared  vith  that  of  vater  at  12'5,  la  1*5500.  —  DisMilTei  n 
3' II  p:^  of  vrat^r  at  15-7^.  The  ?<>luiioD  rotates  the  plane  of  polariattOD 
of  a  rir  of  I:^:.  Heated  in  the  oil-bath  to  leO*— 200",  it  is  converted 
i::to  a  si^rhu'i.v  s-rluWesul^taace,  C*NH*0»=(rXH'0'-3H0=A«partie 
aciJ  M.Mj  "Titer  -p.        ). 

CH'.NH*  O^f  =  CXHHy  +  5H0. 

Aninioa:a  t^$(>Ape>,  howerer.  t-.<^:her  vith  the  water,  and  the  rendoe 
i.vnu:r.$  f.;uiar:o  azd  u'.ale:c  acid,  together  with  malic  acid  both  aetira 
aai  :atc:  vo. 

Th?  ao'i  s'v.:n:-:3-fah  of  inactive  malx  acid  forma  two  kinds  of 
cry>:als.  i :'  TL-?  £-:I'-::va  whea  evaporated  first  yields  crjdtals  having 
the  ja:ue  vv:::Ty:-?::'>s  as  the  ao::ve  ammonia-salt,  and  the  same  form, 
w;ih  o\oe!::vn  of  :he  hemlhe-iral  fnce^t  which  are  absent.  —  (6)  The 
r.iv*;her-l:-;--  ^r  «:ixiri:<?d  frvni  the^e  crystals  deposits  after  a  while^  lai;g«^ 
hard.  irass^Mrtr.:  crv^jils  >:-n:a:s;a5  2  At.  water  more  than  the  salt  a, 
ar.si  Se'.ovj-.r.-  ::  iz-:  ^Vl .4--?  r::ia;a:;c  imonoclinometric)  system.  They 
azv  dtwr:ujx«<d  ly  Le^:  in  :ie  same  manner  as  the  active  salt. 

<  0 
N 

:i  H 
J2  o 


Putear. 

4?   . 

M-4d     ... 

M-24 

1« 

.       S-2i 

11 

6-il     ... 

SMO 

w 

56-#l 

Cri'^N:-:-  v>»'-:a^.  It?        .  10000 

Wh?r,  ;ho  ao-i  a=:n: -r'a-si':*  <»f  the  two  varieties  of  malic  acid  ue 
hea:«si  ir.  the  &;n2:'  c  .-':u:h,  tbey  exhibit,  at  teraperatures  difleriic 
tut  I  ;t'o  :>.-:::  x-r.r  a=o:h:^r.  :be  skme  alterations,  vis  loss  of  water  ui 
ammor.-.a.  ar.; :. r-^au,-::  <:  :ie  issolaXe  sab»:ance C*XH*0*.  ipA»tear.)  f. 

M  \:  iTJ-  Of  r.  r\>:S  —  ^.  \f^,.rMi.  —  CnoTstaUiablc,  deliqneieeili 
in*.v4Ko  :a  s::^^;  a'AC..-l  3nw*>3Cvt.)  —  6.  Acid.  —  Ciystals,  penHp 
ttottt  '.n  ::>cr  a:r.  sv'.::  U*  :z  «^:«r.  ias^Iable  in  almhol  (Donovan);  coft- 
taittiitt:  iu  tl.e  ariixl  >:^:e  ^4'o  |«r  oect.  of  potash.  (Dobereiner.) 

M  M  MK  01-  :s.':*\.  —  i.  -V*'.tj*'.  —  As  with  potarh. — 6.  ilai2.— 
Ory^tal't  r.^^.  {x'ru;a::c~:  ia  tbe  air.  A>lable  in  water,  inaolnble  ia  alcvhsL 
\lVuovaa.^ 

Mai  ATK  or  l.iTH!  (.  —  Ta  ibe  re^xtral  as  well  as  ra  the  acid  atala^  il 
^«nu«  a  ^vr.;vy  uv.crysulllak'rW  uaas^  which  doe*  Dol  kardea  evw  it 
«arm  a;r.   ^0.  i>.  0;uc'.:z. 

XKi  i«.  v  V  r  1%  ix\  T «  —  J.  .V.'v--*/.  —  1.  The  arid  nentimlised  vith 
Uirvia  «a:or.  '<Nt««-«  on  e«ar«.-rft:  :z  a  ^^tnniT  nuas,  which  ia  permaofrt 
in  Oio  At  *'.*.i  i^v-l'..'  •::  »A:^r  ?-j^^.--^;  ;  when  evaporated  al  a  gvatlt 
luMi.  ii  ^ :» ^j-  \'r»  xu;'.  vo  5c»*;>k  o.^SA  =:=;-.  after  drying  in  the  air.  2  At 
»*i*r.  .:,•  »!  »:•-,>  ;.«v  j;  »e  <i  ai  vV"  ashi  the  other  at  lOO^;  ihty 
tti««.'<\o  ^«"\    ^jb.*.  V  '*.;  ^A:tr.  i-:.:  c=  K'.lia^  the  solaiion,  the  all  ■• 

*;  V.  0  a;.;.-..;*  a»\.-.  oArv  :  U'  s^nj'fie'y  rentraliaed  by  boiliaf 
%tith  o\o,  **  o'  **ar  v:asc  of  S&rjk  ;a.     l.:v;  ^.  Hafen.) 

».    I'Ko  .10..!  »iiu:'»to4  :a  tJ>^  c^*  1  «-.th  cftft^MAte  of  baryta yi^tds  I9 
i|«twalu'ii   i}x  xa,-u««  ^iSe  ^va=t-ty  of  »^^i  in  i^ 
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ing),  tbin  transparent  laminie,  which  are  neatral,  dissolve  roadilj  in 
water,  and  give  off  IOC  p.  c.  water  at  220"  (at  100^  tbey  give  off  a 
Kinallcr  qunnticy  and  retain  their  solubility). 

fi.  The  fiuturatcd  solution  uf  tbeise  luminse,  and  likewise  malic  acid 
saturated  with  carbonate  of  l>aryta,  becumeb  turbid  when  bailed,  and 
deposits  a  heavy  crystalline  meal  consisting  of  iniotuble  anhydrous  salt. 
(Richardson  &  Menzdorf.)  The  acid  satunited  while  warm  with  car- 
bonate of  barytii,  likewise  deposits  on  evapcrration^  tirist,  while  ainorjrhous 
crusts  of  the  neutral  anhydrous  palt^  and  lat>t]y  lilnis  of  a  salt  whivh  haa 
an  ai-id  reaction,  and  is  soluble  in  water;  the  laH  deposited  crusts  of  the 
neutral  salt,  on  the  contrary,  do  not  dissolve  either  in  cold  or  in  boiling 
water,  but  readily  on  addition  of  a  trace  uf  nitric  acid.  (Liebig.) 


2  BiO „.. 

C^HHJ"    

...     153-2 
...     116-0 

...     5G-!*1 
...     4309 

Hajen 
(1)  at  100*. 
OC-55     ,... 

Liebig 

2./i. 

...      56-44 

CH«Ba»0»».... 

2BaO 

CilH)*   

4  HO    

..     2fi9-2     . 

...  lUOOO 

.     153-2     „. 
.     116  0     ... 

36-0       . 

.     5019 
SSOl 

11 'BO 

Rich. 

&  Menzdorf 
2.  a. 

10-6 

C«H*Ba50W  +  4A< 

1 

305-2     ... 

lOO-OO 

The  salt  (l)  dried  at  30°,  contains  54*44  p.  o.  baryta  (therefore  I  At. 
water);  und  the  air-dried  salt  contains  5203  p.  c.  baryta  (therefore  2  At. 
water).    (Hagen.)      [Accordinir  to  this.  Uie  mU  sbouM  be  diffifient  from  2,  n.] 

6.  Acid. —  (Jncrystallizable,  more  trauslucent,  and  more  soluble  in 
water  than  a.  (Braeonnot.) 

Braconnot  fonnerly  dulingnishpd  a  baxic  tali  which  he  etaied  to  be  deposited  In 
«hit«  flakeii  un  strongly  supersattiratiiiK  the  acid  with  baryta-KHter  ;  hut,  acxurding  to 
Lajsaigne,  an  eiceu  of  biiryta-wulor  duoj  not  render  Che  arid  turbid;  and  according  to 
Uebigt  it  does  not  produce  turbidity  in  a  folution  of  acid  mitlute  of  ammonia;  and 
Bracnnnot  h\tnwM,  iu  a  Intrr  comniiiitirjution  {^Ann.  Ckim.  PMyt.  51,  331,)  ttatca  that 
baryta- water  does  not  produce  turbidity  ia  the  acid. 

Malate  of  Strontia.  —  a.  NctUraL  —  1.  The  acid  is  not  rendered 
tarbid  by  strontio-water  (Lassaigne),  and  the  mixture  yields  by  rapid 
evaporation,  a  gnm  ;  by  slow  evaporation,  a  white  translucent  cry.stallo- 
granular  mass;  the  salt  is  permanent  in  the  air,  and  dij^solves  readily  in 
water.  (Braconnot.)  —  2,  The  aqueous  acid  digested  with  carbonate  of 
•trontia,  still  retains  the  power  of  reddening  litmus  slightly,  and  after 
■nfficient  evaporution^  deposits  nodular  massed.  (Hageu.) 


AnhydrofiM. 

S  SrO 104     .   .     47-27 

CrH*0»  116     ....     52  73 


(2)  <2rJr^a/100*.  Hogan. 

2  SrO 104     ....     43*70     ...     44-10 

CH^O"       116     ....     48-74 
2  HO    .  18     ....       7-56 


O-H'Sr^O'* 220     ..     10000  +  2A(|. 23b     ....  100-00 

The  air-dried  salt  (2)  cont&mt  41*17  p.  c,  strontia  (Hagen}« 

6.  Acvi,  —  Deposited  in  the  crystalline  form  on  mixing  the  aqaeous 
•olntion  of  the  neutral  salt  with  malic  add;  does  not  melt  in  the  fire; 
diwolvGS  sparingly  in  cold,  readily  in  hut  water.   (Braoouuot.) 
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M  A  LATE  OF  Lime.  —  a.  Ntutral.  —  1 .  Tbe  acid  does  not  become  inrhui 
on  addition  of  excepa  of  lime-water  (Braconnot,  Avn,  Chini,  Phys.  51,  331 ; 
Laasaifj^ne) ;  not  even  in  conceiitnitcd  solutions  and  on  the  ajiplicalion  of 
beat,  —  a  character  by  which  malic  '\s  distin^ui^ihed  from  citric  acid. 
(H.  Roac,  Pogrj.  31,  210;  Wiucltlor);  according  to  Haffen,  oa  the  con- 
trary, on  heating  the  mixture  [still  more  concontratodi]  the  anhydrous 
neutral  salt  ia  separated  in  the  form  of  a  ^^^nular  powder.  At  all  emkCi 
there  does  not  appear  lo  be  any  banc  aall  precipiut»i.  aa  was  formerly  »uppo«ed  bf 

Braconnoi The  acid  neutralized  witli   lime-water  yields  on  CTapomtioa 

in  vacuo  (an  acid  mother-liquor  remaining)  larj^c,  thin,  sliinin^  laminiD, 
which  ditiiolve  readily  in  water,  and  after  drying  in  vacuo  at  ordinary 
temporaturcs,  givo  ofl  all  their  water  =17  p.  o.  (4  At.)  at  180^  and 
about  half  of  it  at  100".  Their  aqueoua  solution,  when  left  to  eva- 
porate in  the  air,  again  yields  lamiure,  but  when  heated  to  the  boiling 
point,  deposits  a  white,  granular,  nearly  insuluble  salt  with  2  At.  water. 
Hence  the  laniinsD,  in  parting  with  half  their  water,  likewise  lose  their 
solubility.   (Richardson  &  Menzdorf,  Ann.  Phainn.  2C,  135.) 

2-  Dilute  nmlic  acid  agitated  in  the  cold  with  excess  of  carbonate  of 
lime,  remains  etronirly  acid;  but  the  filtrate,  when  boiled,  c^iagulatpa  to 
a  pulp  composed  of  grannies  of  the  bihydrated  neutral  salt,  which  \t 
nearly  insoluble  in  water  and  in  aqueous  malic  acid.  (Richardson  A 
Menzdorf.)  Impure  malic  aoid  \s  not  completely  neutralixed  bydigejitioo 
with  excess  of  carbonato  of  lime,  but  with  pure  acid  the  neutralisation 
is  perfect.  (Braconnot.)  Even  the  pure  acid  is  not  completely  neu- 
tralized. (Hagen.)  From  the  solution  thus  obtained,  the  neutral  salt 
separates  in  fuur-bided  prii^ms,  which  grate  between  the  teeth,  dissolve  io 
83  pts.  of  cold  and  u  nonicwhat  smaller  quantity  of  hot  water  (Lo§- 
saigne);  or  as  a  granular  powder  of  anhydrous  salt,  which  is  nearly 
insoluble  both  in  hut  and  in  cold  water  (Hagvn.) 

3.  The  same  granular  powder  is  thrown  ilown  from  the  aqueoos  aula* 
tioD  of  the  ncid  salt  by  several  hours'  boiling.   (Hagen.) 

4.  A  mixture  of  aqtienus  chloride  of  calcium  and  neutral  ma 
soda  deposits,  after  a  while,  the  neutral   nialate  of  lime  in  tnois 
crystallmo  grains.     This  salt  scarcely  froths  up  in  the  fire;  it  is 
pletely  deconi|>osed  by  the  soluble  alkalino  carbonates.     It  dis«olve«  ia 
147  pt4.  of  cold  water,  forming  a  solution  which  tastes  somewhat   likt 
nitre,  and  in  at  most  65  pts.  of  boiling  water,  from  which  it  does  not 
separate  on  cooling.  (Dnu;onnot.^ 

5.  The  solution  of  acid  malate  of  lime,  neutralised  with  a  eolnbU 
alkalino  carbonate,  yields  by  evaporation  at  a  gentle  heat,  hard  ekininj 
erystala  of  the  neutral  salt,  which  contain  5  At.  [or  6  At,]  water,  givs 
off  1  [or  2]  At  water  at  lOO'',  a.<uaming  the  appetuanoe  of  porccLun, 
and  are  completely  dehydrated  at  J30^  (Hagen.) 

6.  The  granular  salt,  left  to  itself  in  the  moist  state  for  two  day^ 
takes  up  water,  and  ia  converted,  under  circumstances  not  yet  deter- 
mined, into  rough,  translucent,  globular  crystals,  which^  after  drying 
in  the  air,  whereby  they  are  rendered  opaque,  give  off  2249  p.  c.  (6  At) 
water  at  200^.  ( Dcaeaignes  &  Cbautard,  ;V.  J.  Pkarm.  13,  S43.) 

Neutral  malate  of  lime;  kept  for  some  months  under  a  shallow  layer 
of  water  in  a  vessel  covered  with  paper,  is  converted  into  eucciuat«. 
(Dessaignes.)  During  the  winter,  crystallized  hydruted  carbtmate  of 
time  and  a  muoous  nrganiK.ition  are  likewise  pruducod;  but  in  tbs 
•ummcr  months,  the  sole  product  consists  of  needles  of  eucoiaat«  of  j 
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vliicb  gnuloally  rise  abore  the  diininiBlting  malate  of  lime,  while  a  small 
quaDtity  of  gas  ia  giron  off.  (Dessnignos,  Compt.  rend.  28,  16.) 

Wlion  a  mixture  of  4  pts.  of  malate  of  lime,  24  pta.  of  water,  and 
1  pL  of  ve.ijjt,  (or  a  aiualler  t^uuutity  of  putrefying  cheese  or  fibrin,) 
18  set  aside  in  n  warm  place,  a  tolerat>ly  l)riak  evolution  of  pure  carlionic 
acid  ffoa  takes  place;  the  niudiiy  lime-ealt  begins  in  the  course  of  3  days, 
to  become  ^franular  and  heavy;  and  after  the  evolution  of  gaa  is  lemii- 
aatcd,  appears  under  the  microscope  to  oonsitit  of  transparent  needles 
united  in  stellate  e^roupa,  and  composed  of  succinate  and  carbonate  of  lime. 

The  supernatant  liquid  contains  acetate  of  lime. 

If  too  much  yeast  or  cheese  ia  used,  or  if  the  mixture  becomes 
too  hot,  hydro^^en  ^oa  is  evolved  as  well  as  carbonic  acid^  and  possibly 
in  equal  relume,  and  in  that  caj^e  there  is  ohtidned  but  little  succinic 
and  acetic,  but  a  large  quantity  of  butyric  acid,  and  a  colourle^is,  volatile 
oil,  smelling  of  apples,  which  may  be  ohtuined  by  dJatilliug  tlie  liquid; 
this  oil  dissolves  readily  in  water,  and  may  be  separated  therefrom  by 
chloride  of  calcium  or  carbonate  of  potash;  it,  however,  dissolves  a  larger 
qaantity  of  chloride  of  calcium  in  the  dry  state.  For  the  fermentation 
in  which  succinic  and  acetic  acid  are  produced^  and  pure  carbonic  acid 
IB  evolved,  the  equation  is  : 

aCH'O"  =  2C^n<08  +  C^H*0*  +  4C0*  +  2H0. 

For  the  fermentation,  when  hydrogen  is  evolved  : 

2Cni''0"'  =  C»H»0^  +  8C02  +  4H: 


or,  if  the  evolution  of  hydrogen  is  subsequent  to  the  formation  of  suc- 
cinic acid  : 

3C^H«tr  -  aCHK)*  +  8CCy  t  2H. 


[The  formatioo  of  the  volatile  oil  is  not  here  taken  into  arxoanL^  —  Part  of  the 
carbonic  acid  remains  with  the  lime.  (Liebig,  Ann,  Pharm.  70,  104,  and 
363.) 

4  According  to  E.  J.  Kohl  {Ann.  Phnrm,  78,  252),  malate  of  lime 
fermenteil  with  putrefying  casein,  gives  off  nothing  but  carlionic  acid, 
and  yields  principally  lactate  of  lime,  with  small  quantities  of  succinate, 
acetate,  and  carbon.ite.  W.  Bavr,  (Arch.  Pharm.  [2],  69,  147,)  oh- 
taincd  a  similar  result  with  the  juice  of  mountain-a^h  berries,  neuinlized 
with  carbonate  of  lime,  miaied  with  beer-yeast,  and  left  to  stand  at 
ordinary  temperatures. — Winckler  {Jahrb,  pr.  Pharm..  22,  300)  found 
a  large  quantity  of  lactic  acid  in  the  acid  residue  of  cider,  and  sup- 
poses it  to  have  been  formed  by  fermentation  of  the  maliite  of  Jime 
contained  in  the  juice  of  the  apples.  —  Robling  {Arch.  Pharm.  [2],  67, 
300)  observed  that,  in  the  fennentatinn  of  malate  of  lime,  valerianic 
aciu  is  formed  as  well  as  succinic  and  butyric  acid.  V. 


Rich.  M. 

Hajcen 

(1)  at  200*. 

<a). 

2  CaO 56     . 

...     82-56     . 

32-00     

..     3219 

CH*f>' 116     . 

.     67-44 

C»H*Ca«OW 172     . 

...  100-00 

Rich.  yi. 

Dcss.  Cb. 

(1)  al  100». 

(6)  at  100'. 

2  CaO  «, „.     56     . 

..     29-4B     . 

3103     

..     30-96 

CH^O".™ „.  116     . 

.,     61-05 

2  HO      IS     . 

..       9-V 

t»H*tm>0»  +  2Aq.    190     , 

..   100(W 
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2  CiO  „ 66 

t*H*0».», 116 

4  UO    86 


Htgen 

(5)flnoo»- 

26'92     27-38 

55-77 
17-31     


Ricb.M. 

(1)  »ir "dried, 

u-oo 


C?U*C«»0'«+4Aq.    208     ....  10000 


2C)iO  56 

t^H*0» 116 

6  HO    54 


(5)  air.drted. 

24'78     2ti'H       .. 

51-33 

23  89 


DcM.  Ch. 
(6)  air^dHtd, 
24'56 

22-19 


C'HKVO  +  eAq.      220     ....  100  00 

The  salt  obtained  by  saturating  the  impure  acid  from  apples  witk 
excess  of  curbonate  of  lime,  reddens  litmus  flightly,  dissolrea  reft«lil/' 
in  cold  water*  and  is  precipitated  therefrom  by  alcubul,  in  the  form  of 
a  greasy  snbatance,  which  dries  np  to  a  varnish.  (Scheele.) 

H  When  a  solution  of  inactive  niatio  acid  is  neutralised  with  Irme-' 
water,  no  turbidity  id  prnduoi'd;  but  on  addition  of  alcohol,  the  ncatrml 
lime-Halt  is  deposited  in  white  amorphou.-^  flake-s.  On  boiling  the 
neutralized  nqueous  solution,  a  ^mnulu-erystalline  precipitate  ia  foi 
having  thts  composition  CH'CVO'",  and  but  sparlii^jly  solnl 
water,  either  hot  or  cold.  —  When  a  solution  of  acid  infilaie  of 
mfiuia  containiD)^  the  inactive  ncid,  is  niixctl  with  a  eoluhle  lime- 
and  excess  of  aminoDia,  no  precipitate  is  formed  at  firbt,  but  after 
liourn,  transpiirent  crystals  united  in  nodiilva  are  formed,  containiitf 
OH-Ca^O'^  +  oAii.  (Pasteur.)  5. 


I 


b.  Acid.  —  May  bo  prepared  from  the  stems  of  Otranium 
(Bracounot).  Alsu  from  the  berries  of  Jihwf  (^lnOi-um  or  copaUin urn,  by 
exiiuusting  them  with  hot  water,  evaporating  the  infusion,  dccolnrijno^ 
it  with  animal  chart'oal  prcvionsly  purified  with  hydmchlorto  aoi«^ 
evaiiorntiug  the  filtrate  further,  setting  it  anide  to  cryistallizc,  and  pwi* 
lying  the  resulting  cryataU,  if  necessary,  by  recryttuUiulioD.  (Kfigors, 
Stli.  Am.  p.  27,  *J94.)  —  The  solution  of  the  noutnil  salt  in  warm  dilote 
nitric  acid,  deposits  the  acid  salt  in  crystils  on  cooling,  (liagen.)  —  Tb«^| 
clear,  shining  pri»nis  and  needles  of  this  salt,  which  contain  8  At.  wat^r, ^| 
belong  to  the  right  prismntio  sy^tcu1.  Fig.  68  without  the  «-face;  p  :f 
=  122="  18";  p:y=  1.52''  13';  p:t  =  i)0';  y  :  u  =  UH"  5';  tiu^ 
125*^20';  h':u=  12J>°  25'.  (Nicklis,  epist,  communictitivn.)  Braeonm4| 
Wackcnrodcr  and  Kogerif  have  ^'ivfn  eimilar  descriptions  of  the  crystal^ 
wherea.1  Hagen  ohtaine<l  rltombic  octohedrons.  —  ^  According  to  PiutMr, 
the  acid  linie-salt,  prepared  with  the  optically  octavo  (oriTinarT>  add 
•often  exhihits  hemihcdnvl  f»ceJ^j  while  the  ^alt  (irejiured  with  the  inactire 
acid  exhibits  the  same  cry^tnllinc  form,  but  without  hemihe«iral  face*.  Y. 
—  The  cr^'Slals  have  an  agreeably  acid  taste  (Jiugcrs),  stronger  thai 
that  of  cream  of  tartar  (Braconnot).  —  At  100°,  they  give  ofiT  22  37  fk  ei 
(nearly  B  At.)  water,  and  at  180^3106  p.  c  (nearly  8  Al.)  in  all.  (Bi<i- 
ard«on  <l£   Menxdurf),     When   exposetl  for  8  days   to  a  tentfieTatare  «f 


I 


iJOO",  they  give  off  only  18  or  20  per  cent   of  water,  and    l«ore  a 
whirh  diawsout  into  threads  when  heated.     At  a  somewhat  hkgber 
peraturo    thoy  »wcll  up,  give    oH'  22  53  p.  o.  water,  and  lc«y«  %  l 
parent    gum    (Biuronnut),    which,    when   strongly   beate*!,    giTM   oelr 
pun^ntly   acid   and   tcar-exciting   VH|>ours,    becomea   oarbonica^l,  wtia 
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light  appeuranee  of  fire  (Wackenroder).  and  finally  leaves  a  white, 
tamefied,  calcareous  mass.  (Rogers.)  —  The  crystals  dissolve  in  50  pts. 
of  cold  wateti  more  abundantly  in  hot  water,  and  crystallize  on  cooling 
(Trommsdorff);  they  dissolve  sparingly  in  water  (Braconnot);  abundantly 
(Rogers).  By  alcohol,  which  takes  away  the  acid,  they  are  converted 
into  the  neutral  salt  (Braconnot);  they  are  insoluble  in  boiling  96  per 
cent,  alcohol;  boiling  70  per  cent,  alcohol  dissolves  them,  leaving  a 
white  powder  of  salt  a;  and  the  solution,  on  cooling,  yields  crystals  of 
■alt  h,  while  a  super-add  lime-salt  renuuns  in  solution.  (Wackenroder.) 

CryUaUiMd*  Bnconnot     Vackear.    Ro^en.       Hagen. 

C«0 28    ....  12-44  ....     H'99    ....     130    ....     125    ....     13-69 

C«H»0» 125     ....  55-56 

8  HO 72     ....  32-00  ....     22-53 

Cm«CaOi*+8Aq 225    ....  100-00 

Hagen,  from  hit  own  uulfals,  which  however  differe  from  all  the  reatf  svppoaea 
the  crystal!  to  contain  only  6  Aq« 

Malate  of  Lime  and  Ammonia^  —  Obtained  by  combining  a  malate  of 
lime  containing  a  large  excess  of  acid,  with  ammonia.  Crystallizes  in 
the  form  of  acid  malate  of  lime,  although  it  contains  but  very  little  lime. 
(Braconnot) 

Malate  of  Lime  and  Pota$h.  —  When  pota«h  is  added  to  a  lukewarm 
aolntion  of  nentral  malate  of  lime,  two  such  coinponnda  are  formed,  the 
one  being  precipitated,  while  the  other  remains  in  solution,  and  refuses 
to  crystallize.  (Braconnot.) 

Malate  of  Lime  and  Soda,  —  Carbonate  of  soda  scarcely  produces 
any  turbidity  in  a  solution  of  acid  mabte  of  lime,  even  on  application  of 
htitt,  (Braconnot) 

Malate  of  Magnesia.  —  a.  Ne^Ond,  —  a,  Anhydrom.  —  Obtained  br 
predpitating  a  concentrated  solution  of  the  salt  7  with  absolute  alcohol, 
waahmz  with  alcohol  the  thick  flakes,  which  melt  when  heated  into  a 
mass  that  may  be  drawn  out  into  threads,  and  drying  them  at  lOC*, 
(Hagen.) 

a.  Hagen. 

«MfO 40    ....    25.64    27-02 

C>H«0>  ..„ 116    ....     74-36 

CH^Mg^O" 156    ...  10000 

p.  With  2  At.  ira<0r.  ~  Obtained  by  drying  the  crystals  7  at  lOO''. 
(Liebig,  Hagen.) 

7.  With  10  .At  Water.  —  The  boiling  dilute  acid  is  saturated  with 
magDeeia,  the  nentral  filtrate  evaporated  till  it  forms  a  crystalline 
film,  and  the  solution  left  to  crystallize  by  cooling.  (Hagen.)  The  crys- 
tallization takes  place  with  facility  Braconnot).  The  crystals  are  thick 
rhombic  prisms,  having  a  bitterish  taste  (Lassaigne).  They  are  per- 
manent in  the  air  (Donovan);  they  effloresce  in  the  air,  and  give  off 
28-5  to  300  p.  c  (8  At)  water  at  100^  but  no  more  at  higher  tempera- 
tures, not  even  at  the  heat  of  a  boiling  solution  of  chloride  of  calcium. 
(Liebig.)  They  froth  np  in  the  fire;  dissolve  in  28  pts.  of  water. 
DooOTAD.  — The  lalt  of  the  impaie  acid  deliquescea  ia  the  air  (Scbeele). 


PBOfABT  srCLXUS  C*B* 


tMcO 


2McO 
IS  HO 


awu^fy  + 10  j^. 

h,  JUiiL  —  Formed  b^  half  s&tanting  tlie  aqaeoos  acid  with 
«f  mmnetam,  mod  erftponuin^.  —  FUt  pmms,  which  ;^ive  off  3  At 
at  100  ,  tad  Belt  mt  a  tUnager  h«&t.  (Ha^en.)     Trausparent  gum,  p«N 
■aacat  a  Um  air;  iU  aoJutioa  mixed  with  potash,  yields  a  precipiiau 


jMai«rior. 

MfO    .                    ..      .     20 

..     12-27     .... 
-^.     U-04 

HlfHt. 

....  10«-00 

..„   n-05   .... 

....     00  06 
„„     l»-tl9 

irt»3 

eit*0»   _ 125 

4  HO                                     3$ 

BfjkLATB  OF  YtTRIA. —  1, 


181 


10000 


When  an  aqueous  soIotioD  of  malie  mc\d 
momrtd  upoo  carbonate  of  ytlria,  part  of  the  resulting  salt  disaolvca,  u 
IS  obtained  by  erapormtion  in  ^matl  white  nodule^.  —  2.  Neutral  alkalio* 
malates  throw  down  Iroxn  yttria-ealta  —  when  the  solations  of  tbe  l«r« 
fliJts  are  concentrated  and  mixed  in  due  pruportion  —  a  white,  aloMal 
crrstaUine  powder,  which  roiu;iiD8  in  white  granutcA  wbrn  it«  aijaMai 
solution  is  evaporated. — Tbe  air-dried  sail  is  C*H*\'X)"  +  2Aq.  —  Ic 
does  not  give  off  itfi  water  at  110~,  and  is  but  slowly  deoonipM«d  it 
higher  tempera  tares.  It  diseotves  in  74  pts.  of  water;  iu  solotioa  ia 
squeona  malic  acid  deposits  the  neutral  salt  anchaiiji;ed,  the  exoeM  af 
ncid  remaining  in  the  mother-liquor.  Itdiasolrcfl  abundantly  in  aqti 
malate  of  aoda,  and  doee  not  crjstallue  oat  again  on  e^ 
(Berlin.) 

Malate  of   Alcvina.  — o.    Btuic,  —  Sparingly  •olulle   in 
(BraoonnoU)—  &     yeutral.  —  Transparent   gum,  whichf  reddena   Ih 
•lightly,  is  permanent  in  the  air,  and  dissolves  readily  in  water,  lorvdif 
%  tolution  wbicli  is  not  precipitated  by  potash  or  ammonia. 

Uramc  M  iLATB.  —  The  impure  salt  liaa  a  pure  yellow  eoloor,  aad  is 
•pariogly  soluble  in  water.  (Richter.) 

KHovB  Malatk.  — o.  A'e«/raZ.  —  Obtained  by  s^amti^  ths 
earbouate   of  mauganeee.      Uiiory9t«Uu»^l^»   gUiaBiy«  va(y 
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nolable.— 6.  Acid.  —  Precipitated  as  a  white  powder  on  adding  malic  acid 
to  the  eolation  of  a;  from  eolation  in  hot  water,  it  separates  in  transparent, 
rose-eolonred  crystals.  Does  not  melt  in  the  fire,  bat  decomposes  with 
intnmescence;  dissolyes  in  41  pts.  of  cold  water.  (Braconnot.) 

Malatb  OF  Zinc. —  a.  Basic,  —  Remains  in  the  form  of  a  whitish 
erystalline  residue,  on  dissolving  the  neutral  salt  in  water;  contains  48*11 
p.  c.  oxide.  (Braconnot.)  The  solution  obtained  by  continuous  boiling  of 
the  aqueous  acid  with  carbonate  of  zinc,  solidifies  on  cooling  to  a  tremulous 
jelly,  which  when  diffused  in  water  aud  boiled  for  a  considerable  time,  is 
conrerted  into  a  saudy  powder.  This  powder  is  not  decomposed  by 
water  at  100°,  but  at  200°  it  gives  off  water,  and  is  partially  converted 
into  famarate  of  zinc;  for  when  the  solution  obtained  by  continuous 
boiling  with  water,  and  then  is  concentrated  to  a  small  balk  with 
addition  of  a  little  nitric  acid,  it  deposits  ciystals  of  fumario  acid. 
(Ha«en.) 

Dried  at  200^  Ha^cn, 

3  ZnO 120-6  ....  50-97     49*03 

8  C 48*0  ...  20-29     21-86 

AH 4-0  ....  1-G9     1-84 

8  0 64-0  ....  2705     27-27 

ZnO.CH^ZnK)^ 236-6     ....  100-00     100  00 

Dried  at  100*.  Hagen. 

3  ZnO 120-6  ...  44*29  44-;'.4 

8  C 48-0  ....  17-56  19-22 

8H 80  ....  2-93  2-60 

12  0 96-0  ...  35-22  33-84 

ZnO,C«H<Zo2O'0  +  4Aq.      72-6     ....  10000     10000 

Hagen  prefers  other  formulie  which  certainly  agree  better  with  the  analyses :  Tis. 
for  the  salt  dried  at  200* :  3ZnO,C"l^<0»  (basic  malate  of  zinc)  +ZnO,C<H03  (1  At. 
fBoiarate  of  sine);  and  for  the  salt  dried  at  100*,  the  same  formula  -)-  4  At.  water ;  be 
admits  however  that  no  fumaric  arid  can  be  obtained  from  the  latter. 

6.  Neutral.  —  a.  When  the  aqueous  acid  is  saturated  with  carbonate 
of  zinc  at  a  temperature  below  30°,  the  filtrate  deposits,  after  a  while, 
small  shining  crystals  which  gradually  but  completely  give  off  their  6  At. 
water  at  100°.  (Hagen.) 

/3.  When,  on  the  other  band,  the  acid  is  saturated  at  a  high  tempera- 
tore,  and  tbe  solution  filtered  from  the  salt  a,  which  separates  on  cooling, 
and  farther  evaporated,  crystals  are  deposited,  containing  indeed  6  At. 
water,  bat  having  a  different  form,  and  obstinately  retaining  about  1^  At. 
water  at  100°.  (Hagen.)  They  are  short,  hard,  strongly  lustrous  four- 
nded  prisms  (square,  iiccortling  to  Lassaigue),  perpendicularly  truncated, 
or  bevelled  with  two  fuces;  they  redden  litmus.  (Braconnot.)  They 
beeome  opaque  at  100°,  giving  off  10  per  cent,  of  water,  and  at  120  , 
■well  np  and  crumble  to  a  white  powder,  giving  off  at  the  same  time 
10  p.  c  more  water.  (Liebig.)  They  dissolve  (leaving  a  small  residue  of 
salt  a)  in  55  pts  (67  pts.  at  20°,  according  to  Lassaigne)  of  cold,  and 
10  ptfl.  of  boiling  water,  from  which  tbe  salt  does  not  separate  on  cooling. 
(Braconnot.) 

a  dried  at  100",  or  ^  above  100^  Hagen.  Lassaigne. 

2  ZnO    80*4     ....     40-93     «.     40-80     40-74 

CTHK)»  116'0    ....     5907 

C?U«Zi«)»    196-4    ....  100-00 


2tS  PUXAKT  XrCUCS  C*H":  0XT6EX-NUCLECS  OBW. 


tZaO       -              .    aO-4    _,    37-50 

S  C      _                  .      4*-0            22-09 

«  H  _                               6-0      .        2  SO 

10  O  -         -            —     WW            37-31 

38-32    .... 

22-74 

2-51 

...    36-43 

...    37-75    ...... 

«etaML 

eH^Z»=0"  +  lAq.    .   2U-4     _   lW-00 

Hkco.  m  arccrduce  «i:k  kU  cvb 
1«rirAH. 

3.  Air.£ri«d  rryttMh. 

CHV.    ...               i:<-J       .     46-?3 
OHO                               51-0            2156 

lOO-OO 

...    31-95    ... 

tkh  Mk  to  eom 

...    32-71     

....    46-73 
....    I0-56 

C*U«Z3=a^-6Aq.  .      ;i^^>-4  1«M»  100-00 

c  .i;.-xf.  ^ — Obuiacd  W  cspemtanting  tlie  nit  6  with  the  aeid,  nd 
v^f^-n^  ifiie  iv--c^t:rz  cttjoIs  v.ch  akobol.  Elon^ted  sqnare-faued 
«v;«>b<\:rvz:$.  «h:oL  $veU  sp  vhen  heated,  giTin^  off  8*33  p.  c.  vater, 
»rc  &;«  tfv-cT«n«u  izto  a  pzic:  ther  diseolTv  in  23  pU.  of  eold  water. 


ZrO      ._     40-2    «.    «'33 

Cs-rv    .  1250    ....     75-67 

Ori^iza"   .^ 165-2    -,  100-00 


H«(n. 
rO  .    .-     4<"J       .     J1-04 21'59 21-34 

^•'r.'v"*'  i»^>    _.    t^;a 

i  i:0  1*  *  *^ 

rvytfcik.  Bnconaot. 

TtO  <fr-2  _.  !?-«    ....     13-79 

I'^'-.N^  125-f>  -  6513 

4  HO  36^  ..  17  ?9 

^^H'X,  0«  *T^s  I      ^*!-2    _  100^ 

if^7,Vf  .;/  Xiv.^  .r«^:*  Jnmtmia.  —  Xevtral  aiftlate  of  an«  ia  pwtUlT 
«(tiiN>itt)^xNNi  ^v  aniD^-aijL  viih  foraaiioB  of  m  donUe  aalft.  (Bncoaaot) ' 


M  \i  ATr  or  Ti>.  —  l>c?T»«a«iisKe;  cmiIt  aolnUei  hectiVMS  •>■•- 
%lka«  »K\i>t  v^.  <x|x-«c^^  to  the  air. 

Maiatk  «>r  1  Tax*  — a.  TcMir.  — Fcraed  hy  dt^evtinj;  the  matnl 
MtU  «ah  ar.:v:s^7^  >"»vcxl(ri  f^^vder  vhich  doe*  sot  ao&n  ia  hoiliif 
««tor    v^^<^^-^^-^     IV7jl^  aad  haid  or  lenBular  maas,  iBaotBhla  ii 

W«t<»T. 

^  ^V^«'»  a  jKvciv«  v^f  a  «ah  <*{  either  Mtire  or  inaetiTv  oMUie  aal 
|iu\«nI  «^;V  A»^T:-.^r:A  »  r^fv  r:;.f.:ed  «ith  AcebUe  of  lead*  the  pie> 
\M»MUt«»  '.>  'r  c  r>r-  rtfcw  ar,  ari.\AiTv*c5  l»*ie  »alt  4PliO,  C*H*0*  [er 
vrUVi^KT'v'*  :^»>  f-^v-.U  :¥>it:r«#r94p  fc  oxide  of  Icwl,  wtilt 
tKt^  N»!i  )>svtv.\iv\i  «^th  t>:^  tsa<«ne  acM  care  7i>'lp  and  that  piffaiid 
^(ili  llio  avu^^  ««Ni  pitf  octv  TT  4.  aad  ia  aaother  caaetO'SpwCk  (it 
^aa  |^v\^lx*^N  c\NaiUB)!&a»st  vuh  actuate  of  l«*d).     This  hkie  ttlt  doc> 
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%ot  become  crystalline  by  keeping,  and  tlocs  not  melt  in  boiling  walt>r;  in 
Water  acidtibitetl  with  acetic  acid,  it  melts  with  considerable  diiuinutioii 
of  volume.   (Pasteur.)   IT 

h.  Xrutrnl.  —  The  cold  aqueous  aoid  added  to  neutral  acetate  of  lead, 
tbrowd  down  bnlky  flakes  whicli  in  a  few  buurs  ag^re^te  in  needles. 
(Braconnot,  Vauquelin,  Wobler.)  [Tbe  prccipibite  formed  by  inactive 
malic  acid  is  anioqtbons  at  first,  and  tnkc9  a  longer  time  to  become  crys- 
talline than  the  active  acid.  (Piigteur.)]  —  Malic  acid  does  not  precipitate 
nitrate  of  lead  unless  tt  conLains  lime.  (Gav-Lu^sao.)  Neutral  uialate  of 
potash  throws  down  from  acetate  of  lead  a  mixture  of  neutral  and  baaio 
Rilt.  (Braconnot.1  According  to  Ricckber,  on  the  conLnry  {Ann.  Pharm. 
39,  23),  acid  nuilate  uf  amiiiuiiia  added  to  tribu«ic  acetate  of  lead,  forms, 
with  evolution  of  ammonia,  a  non  t-rystallizin^,  eunly  preripitute,  whirb 
however  Las  the  composition  of  the  neutral  salt;  and  Goupil  found  {CompC. 
rend.  23,  52)  that  the  precipitated  neutral  sail  forms  nee«Jles  after  a  few 
hours,  only  when  the  snpernatant  liquid  contains  a  little  free  malic, 
acetic,  or  nitric  acid,  and  thorefiiro  unt  wlii>n  tbe  acetate  of  leiid  has  been 
precipitated  by  a  neutral  malate  of  nno  of  the  alkalis. 

Fromabolution  in  hot  water  ur  in  tbe  lioL  uquenur^  acid,  neutral  malate 
of  lead  always  aeparatra  in  cryHtaL%  which  are  colourless,  liimus-red- 
dening,  silky  needles  united  in  tufts,  or  four-si.led,  obliquely  truncated 
prisma,  or  silvery  micaceous  lamina;;  when  immersed  iu  boiling  crater. 
they  melt  to  a  resinous  nni^s  wliich  draws  out  into  threads,  ami  hanlens 
into  a  brittle  mass  on  cooling.  (Braronnot.)  [Innctive  ntalato  of  lead 
melts  under  boiling  water  like  the  ordinary  active  ^nlt,  and  liiepanitcs  from 
the  solution,  when  left  to  coni  quietly,  in  the  form  of  an  amorjdiona  pre- 
cipitate which  slowly  become>i  crywialline.  (Pasteur.)]  —  Tbe  crystals 
give  off  14  p.  c.  (6  At.)  water  wht-n  heated;  the  recently  precipitated 
salt,  which  boa  not  yet  Ifccome  crystalline,  contains  the  same  quantity  of 
water,  and  may  therefora  pass  into  the  crystalline  sta^te  without  immer- 
tion  in  a  watery  liquid.  (Pclouze.)  The  crystals  melt  and  give  off  their 
waU:r  at  100"*,  and  the  remaining  anhydrous  salt,  when  further  healed  to 
220°,  ia  convertrd,  with  a'lditional  Iosh  of  2  At.  water,  into  fumarato  of 
lead  containing  69  33  p.  c.PbO,  14'04  C,  1-16  H,  and  14-57  0.  (Rieckher.) 
At  a  still  higher  tvuipcrature,  the  residue  burns  with  iutuiuescence. 
(Bmconnot.)  Tbe  crystjLls  ttissolve  very  sparingly  in  cold  water,  some- 
what bett»'r  in  hot  water  (less  readily  after  phasing  iuttj  tlie  re-irKtus 
0t.'ite),  and  eepanite  out  again  on  cooling.  (Braconnot,  Vauquelin.) 
Boiling  aqueous  acetic  or  malic  atid  ilocs  not  exert  a  much  more 
powerful  solvent  action  on  the  i^alt  thun  water,  and  on  cooling  deposits 
nearly  the  whole  of  it  in  the  c.ry(>tiUlino  form.  (Braconnot.)  —  The  salt 
djss'>]vcs  reu<lily  in  nitric  acid.  U^ith  aqueous  ammonia  and  with  a  hot 
aqueous  solution  of  hydrochlomto,  nitmtc.  or  8uccinate  of  ammonia,  it 
forma  a  clear  solution;  with  a  hot  solution  of  suli'Iiate  of  ammonia,  tirst 
a  clear  and  then  a  turbiil  stilutinn,  and  with  carbonate  ol  ammonia,  a 
perniancutty  turbid  solution.  (\Vittsti:iii.)  According  to  llogers,  it  is 
insoluble  in  ammonia. —  Ounovan  aiippo^^ed  that  the  salt  does  not  dis- 
solve iu  water  as  i^ucli,  but  in  tfie  farm  of  un  acid  salt,  while  a  basic  stilt 
remains  behind.  Hut,  according  to  Las^aigne,  the  crystals  dissolve  com- 
pletely when  a  sufficient  qnnniity  of  water  is  present. 

Tbe  compound  of  impure  malic  acJd  with  oxide  of  lead  is  white, 
yellow,  or  brown,  dissolves  but  very  sparingly  in  boiling  water,  and  ia 
precipitated  therefrom  on  cooling,  not  in  crydt:ils  but  in  flakes:  according 
to  Vauquelin  and  Braconnot,  it  dissolves  readily  in  vinegar. 
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fi  PbO ™. 

8C  »-... 

.4  H 

i>ri«f«/130». 

.„.^ 224     ....     65*88     . 

48     ....     1412     . 

4    .  .      1-18    . 

Liebig. 

65  35  . 
...  U-38  . 
...  1-26  . 
..     1901     . 
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...     14-36     .. 

...       1-26    .. 
...     18-99     .. 

Ls(«.  DSbeniMr. 

.    to-70    ....    «l 

,.     14-27     .._    !!♦ 

1*22     ...      II 

t  0 

64    ....     18*82 
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C^H^Pb-O" 

3-iO     ....   100-00     ., 

..  100-00     . 

...  100-00     . 
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In  itie  salt,  probnbly  dried  it  «  difTcrent  tcinpcriitarc,  Vftaqaelin  foiind67p.<., 
BraconDot  Cl'lb,  aod  Lossaigne  57*39  p.  c.  oxide  of  lead. 


Air'dried  cryttali. 

2  PbO  224 

fl  C  48 

10  H ™ -.     10 

14  O  112 


Pirw- 

5685     56*66 

12-18    .„ 1220 

2-54     2-49 

2S-43  .        2H'66 


CH*F-0"  +  6Aq 394     ...  10000     -  10000 


CH^IVO" 310 

6  HO         54 


Prlouce. 

8C-29    B6 

13-71      14 


C'H<Pb-'0>"  +  6Aq.    394     ....  lOO'OO     100 

The  crystals  of  the  optically  inactire  salt  bave  the  aama  eompotitioa.  (pMtsor.) 

Malate  of  Lead  and  Ammonia.  —  Formed  by  decomposing  neutnl 
malatc  of  lead  with  aminoniu..     Soluble,  crystallizable.  (BracoDoot.) 

IfalaU  of  Lead  and  Zinc.  —  Precipitated  on  mixioi;  Dialate  of  lead 
with  tbe  neutral  aceinlo.  (Droconnot.) 

Ferric  Malatf.  —  Both  tbo  neutral  and  tbe  acid  «alt  are  brow, 
gammy,  permanent  in  tbe  air,  readily  soluble  in  water  and  alcolwL 
(Scbeele,  Braconnot.)  Ferric  salt«  mixed  with  malic  acid  are  not 
cipitated  by  alkalis.  (H.  Rose.) 


i 


CupRir  Malatk.  —  a.  Iia*ic.  —  a.  With  4  At.  Water.  —  Remulu^  iq 
tbe  form  of  agrceu  powder  insululilo  in  the  aqueous  acid,  wLcn  carbonate 
of  copper  ia  boiled  with  except}  r>f  malic  neid.   (Liebig.) 

/3.    With  b  At.    Water. — Tbe  solution   of  bydrated   copric   oxid«  ID 
cold   concentrated   nmlic  acid  dcpoBitis,  on   addition   of  alcohol,  a  bls^ 
green  salt,  which  redifieolves  in  water  and  npj>cara  to  contain  5  Ai.  waicr.  ^ 
The  latter  eioliitiun  has  an  acid  reaction,  and  depoBiLs  tbe  ailt  «  whea  ■ 
boilciJ,  but  iho  salt  7  after  standing  for  several  duvs.  ™ 

7.  With  (^  At.  Water.  —  When  carbonate  of  copper  is  left  to  vtanJ  is 
tbe  cold  wiili  tlio  aqueous  acid,  a  ixdution  is  obtained  which  dep^teit^i  lb« 
enlt  a  when  boiletl,  btit  when  evaporated  in  vacuo  or  1>clow  40^  (in  which 
ease  a  colourle^  mother-liquor  rcnminR,  containing'  fre«  acid),  vield*  dark 
green  crystals  of  the  salt  7,  which  turn  blue  when  dried  in  Vacuo  over 
oil  of  Titriol.  (Liebig.) 
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48     ....     16*55 

Lirbig. 
....     41-22 

10  H 

14  O 

10     ....       3-45 

: 112     ....     38-62 
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CaO,C3H«Cu?0»+6Aq 290    ....  10000 

h.  yeuiral.'-^'When  malic  acid  obtained  from  wormwood  ia  heated 
vith  oxide  of  copper,  and  tbe  filtrate  evaporated,  there  remains  a  gummy 
mass,  which,  after  the  excess  of  acid  has  been  removed  by  alcohol  forms 
a  d&rk  green  amorphous  residue,  dissolving  readily  in  water  and  pro- 
dudng  a  solution  of  a  fine  green  colour.  (Luck.)  The  neutral  salt  is  a 
green  varnish,  permanent  in  the  air.  (Braconnot.) 

2CaO    80 

8C 48 

6H    6 

10  0 80 

C8H<Cu20«'  +  2Aq 214     ....  100*00     ....  lOO'OO 

e.  Add,  —  Cupric  oxide  obtained  by  precipitating  bine  vitriol  with 
potasli,  and  dried  at  a  gentle  heat,  forms,  when  set  aside  for  some  time 
with  the  cold  aqueous  acid,  a  blue  solution  which,  when  evaporated 
under  40°,  yields  crystals  of  a  splendid  smalt-blue  colour.  They  give  off 
their  2  At.  water  at  100°.  (Hagen.) 
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CuO  

CH^O'  

2  HO  .. 
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Hagen, 
21-52 

9*99 

C«U*CuO«>+2Aq 1H3     ....  100-00 

According  to  Braconnot,  tho  acid  salt  ia  not  crystallizable,  and  is  but 
firtially  precipitated  by  potash,  a  double  salt  appearing  to  form. — 
According  to  Pfaff  {Schw,  GI,  357),  the  compound  of  cupric  oxide  and 
ammonia  forms  an  olive-green  mixture  with  aqueous  malic  acid. 

T  Cupi'ie  MalcUe  mitk  Sulphate  of  Ammonia. — When  solutions  of 
^ric  sulphate  and  inalate  of  ammonia  are  mixed,  any  cxccf^a  of  the 
fonner  that  may  be  present  crystallizes  out  first,  and  afterwards  tho 
double  sidt,  in  iJeautiful  grass-green,  pointed  crystals,  which  do  not  alter 
when  exposed  to  the  air.  (H.  Schulze,  Arch.  Pharm.  [2],  57,  273.)  % 

Mercvrous  Malate.  —  Pure  malic  acid  precipitates  mercurous  nitrate 
in  white  flakes  (La«saigne);  according  to  Braconnot,  however,  no  such 
precipitation  takes  place.  —  The  impure  acid  throws  down  a  white  powder, 
easily  soluble  in  malic  acid  and  in  the  stronger  acids.  (Scheele,  Bra- 
connot) The  aqueous  acid  digested  at  75°  with  mercurous  oxide  and 
filtered,  deposits  a  crystalline  powder.     The  sauie  powder  is  precipitated 
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on  mudttg  mdbte  of  potedk  witK  dilute  mttwmnas  ntirttte.  It  Uctcf 
meUllie  alier  bovm  tune;  ucoibcs  a  grev  eoWor  wben  exposed  io  lUi 
moist  state  to  the  Fan;  contemn  sfier  drrtn^  ftt  a  g<eotto  Heat  75  !>6  p.  &■{ 
taereuroQS  oxide,  but  w>  water;  lea\*es  dtarcoal  wheu  ignited;  tunv] 
Uack  by  oontaci  with  alkalis;  is  reeolTed  hy  eoDtinocd  Ixtitin^g  with] 
water^  into  a  baoe  and  a  aalaUe  aetd  salt;  dissolrea  iu  hot  oitric  sci^^ 
but  is  insolable  in  waier^  alcohol,  or  ether.  (Harff,  N,  Br.  Arck.  5,  281.) 

"  Msitcntic  Malate.  —  Obtained  bv  dissolring  mercuric  oxide  in  Ibe 
heated  acid.  Gammy,  not  cry^tallizabfe;  resolved  hy  water  into  a  «oiali( 
acid  aud  an  insolable  basic  ]*alt.  (Braronnot,)  —  When  mereuric 
boiled  with  excess  of  concentrated  malic  acid,  small  cr^'stols  of  an 
ioU  fivluble  in  vrater  separate  from  the  filtrate;  if,  on  the  othet 
the  oxide  is  in  exce&s  the  Bltrate  deposits,  together  with  thoee 
a  yellow  powder  consisting  of  a  bajfic  tnlt ;  this  basic  salt  Ls  lil 
formed,  when  mercuric  nitrate  is  precipitated  by  malate  of  potash,  I 
acid  sail  then  remaining  in  solution.  The  yellow  powder  has  a  fsiat 
metallic  taste;  leaves  charcoal  when  ignited;  yields  a  white  powder  witli 
ammonia,  and  a  yellow  oxi4e  with  potash;  dissolves  in  hydrochloric  ur 
nitric  acid,  and  in  2000  ptis.  of  water.  ( Harff.) 

When  mercurons  malnte  is  decompo«ptl  by  ammonia,  a  black  tactdcM 
powder  is  formed,  which  contain^i  88-01  p.  c.  Hg*0;  leaves  chairW 
when  ignited;  ^ves  off  ammonia  with  potash;  dissolves  in  nitric  iri^ 
leaving  only  a  white  powder.,  and  in  strong  acetic  acid,  leaving  nulhii 
bat  globoles  of  mcrcurv,  M-hich  aro  likewise  obtained  by  rubbing  tbt 
moistened  powder.  —  The  white  powder  obtained  by  treating  uwrcttiie 
malate  with  ammonia  givta  oflT  ammonia  with  potash,  aotT  dissoWs* 
almost  completely  in  hydrochloric  or  nitric  acid,  whence  potash  Ihn 
throws  down  a  wLite  jKiwdcr.  (Harff.) 

Matate  of  SitTKii.  —  n.  Batief  —  Aqncons  nmlic  acid  heated  vH^ 
oxide  of  silver,  acfiuires  a  brownish  colour,  proJnces  carbonic  and  'Ut^ 
acid,  and  is  iLon  decolorized,  with  deposition  of  brown-black 
consisting  of  a  oom|>ound  of  silver-oxide  with  dccowpoeed  mali 
wbilc  the  filtrate  yields  by  evaporation  an  amorphons  gum.  (Bi 
Tbts  enJi  vm  rv§ardM]  by  UrsconnoC  as  the  neutral,  uoA  t  u  the  und  taiX, 
bovcrer  is  not  the  case. 

h.  NtutraL  —  Only  the  impure  acid  forms  a  precipitate  with  nil 
of  silver;  the  pure  acid  docs  not.  (Schecle,  Gay-Lussao,  BrmeonnoU) 
1.   From    tbc  solution  of  salt  a,  malic   acid  precipitates  the  mII  0 
granules.  (Bracounot.) — 2.  Alkaline  malates  added  to  nitrate  of  «li 
throw  down  the  salt  6  in  the  form  of  a  snow-white,  granular,  eiystall 
powder.     Wbcn  acid  malate  of  ammonia  is  a»ed  for  this  porpoee,  ^^''^ 
iialf   the   salt   is    precipitated,    the   other  half  not   separating    till  thv 
solution    i8   mixed   with   ammonia.  (Licbig.)  —  3.  With  a  waffm  diltttt 
solution  of  malate  of  lime,  nitrate  of  silver  forms  a  precipitate  containis 
lime,  which  however  when  dissolved,  after  wof-liing*  in  very    I 
acid,  and  not  completely  proripitated   by  ammonia,  so  that   :> 
reui.iiiis  acid,  appears  to  bo  free  from  lime  and  from  ammonia-   il 
4i  Hedtcnbaclier,  .^n«.    P/utrm.  33,  134.) — Wbile,  granular,   cry**'' 
powiler,   of  sp.  gr.  40016  at  15.    (Liobig  St  lledtenWhcr)  —  BU-  ^• 
quickly  when  exposed  to  light.  (Luck.)     Turns  yellow  when  dri*?*.!  ^'  ■" 
strcjug  heat  (Liobig);  and  at  a  still  higber  tompenitiir«  niolls  with  tti^'^^ 
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frothiDg  (BncoDDot,  Liebig);  gives  off  water,  carbonic  acid,  carbouic 
oxide,  maa  fnmaric  acid,  with  empyreuniatic  odour,  and  leaves  62'OOd  p.  c. 
■ilver  fi«e  &oin  carbon,  in  the  form  of  a  porous  cake.  (Liebig  &  Kedten- 
bacher.)  It  diaeolves  in  boiling  waier^  separating  out  with  facility  on 
cooling  (Braconnot);  it  dissolves  readily  in  boiling  water,  but  doee  not 

S'eld  crystals  on  cooling,  merely  depositing  metallic  silver,  while  tho 
{aid  turns  black.  (Liebig.)  It  dissolves  slowly  in  boiling  water, 
rndily  in  acids,  the  portion  which  does  not  dissolve  immediately  becom- 
iog  dark-cobnred  for  a  moment.  (Lack.) 
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Ilttch  {Aim.  Pharm.  51,  246),  analysed  the  saJt  prepared  with  acid  obtained  from 
potitoei;  lAick,  that  which  w«a  prepared  with  acid  from  wormwood. 

Malic  acid  dissolves  readily  in  Alcohol. 

Id  attempting  to  prepare  Malic  ether,  Hagen  obtained  fttmaric  ether  (p.  31). 
~Th&iard  {Mem.  de  la  Soc.  d'Arcueil,  2,12),  by  healing  15  pta.  of  malic  acid  with 
IS  pta.  alcohol  and  5  pta.  oil  of  vitriol,  till  ether  began  to  escape,  and  mixing  the 
bmrn  rendae  with  water,  obtained  a  jellowish,  inodorous,  non-To!atiIe  oil,  which  Bank  to 
tke  bottom  of  the  liquid,  was  decomposed  by  potash  with  formation  of  malate  of  potash, 
^iaiolTed  sparingly  in  water  and  abundantly  in  alcohol,  and  waa  precipitated  therefrom 
by  water.  [Deserves  further  investigation.] 

^,  According  to  Demondesir  (Compt.  rend.  33,  227)  the  mcUaUa  of 
t&jfl  and  methyl  are  obtained  by  passing  hydrochloric  acid  gas  into  a 
•olation  of  malic  acid  in  alcohol  or  wood-spirit,  neutralizing  with  carbo- 
nate of  soda,  and  agitating  the  liquid  with  conmion  ether,  which  then 
takes  ap  the  compound  ether  and  leaves  it  behind  when  distilled.  The 
malate  of  ethyl  or  methyl  thns  obtained  still  contains  water  and  alcohol 
or  wood-spirit,  which  may  be  removed  by  evaporation  in  vacuo,  or  at  a 
Jientle  heat  in  the  air,  and  certain  salts,  from  which  it  may  be  freed  by 
diisolviug  it  in  very  pure  vinic  ether.  —  The  malates  of  ethyl  and  methyl 
are  licjuida,  which  are  soluble  in  water,  almost  completely  decomposed 
bydiBtillation,  and  converted  into  nialamide  by  ammonia.  They  rotate 
l^e  plane  of  polarization  of  a  ray  of  light. 

Malomeihylic  and  Malovinic  acid  are  always  formed  by  the  above 
process  simultaneously  with  the  ethers.  Tlic  lime-salts  of  these  acids 
>»  soluble  in  alcohol.  \ 


Appendix  to  Malic  Acid. 
Adda  p€rhap$  identical  mtJi  Malic  Acid, 

1.  Fungic  Acid. 

BucoNKOT.  (1810.)     Ann.  Chim.  79,  293;  87,  242. 

PatMOure.Aeidefonffique.  —  Occnra  m  Pezita  nigra,  Hydnum  hyhridum 
»n»i  rtpandum,  Boletus  Juglandis  and  pseudoigniarius,  Phallus  impu- 
^im  and    Merulius    Cantharellus    (Braconnot);    in    Helvella    Mitra, 
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PtvparatUfti.  Bdrtxis  Ja^landU  is  brai.W  fttiil  exprowed  with  w»t«d 
the  liqaid  evaporated  to  the  consisteace  of  an  cxtrftct,  cooj^ulated  albundiJ 
then  separating;  and  tbe  reaiduo  washed  with  alcohol.  The  portWB 
insoluble  in  alcohol,  which  contains  the  fangatc  of  potash,  ie  dissolved  id 
water  and  precipitated  with  neutral  acetate  of  lead.  By  digesting  tM 
precipitate  with  dilate  sulphuric  acid^  a  brown  li({uid  is  obtained,  coihl 
tainini^  fiingic  acid,  pbofiphoric  acid,  animal  matter,  &c.  This  lltittlij 
mixed  with  ammonia,  yields  by  evaporation  crystals  of  fiingate  of  ur>J 
monia,  which,  by  repeated  crystallization  and  pressure  between  blotlil|| 
paper,  may  be  obtained  tolerably  white.  —  The  solution  of  the  cmtaa  . 
thus  puriHt'd  is  added  to  aoetnto  of  lead,  and  the  pure  fungato  of  Ici'i 
thus  precipitated  is  decomposed  by  dilute  sulphuric  acid. 

Colourless^  uncrystallizable,  very  acid  liquid,  which  absorbs  valer 
from  the  air. 

Fungate  of  Ammonia.  —  Rather  acid,  large,  stx-sided  prisms,  somr 
times  compressed,  bevelled  with  S-faces  resting  on  the  oroad  lateral 
faces  {Fig.  55)j  they  dissolve  in  2  pts.  of  cold  water. 

FiinfjcUes  of  Potash  and  Soda,  —  Uncrystallixable  salts  easily  solubk 
in  water,  insoluble  in  alcohol. 

FungaU  of  Baryta,  —  Saline,  amorphous  crusts,  which  swell  vp  in 
the  firo,  leaving  a  spongy  mass  of  carbonate  of  baryta;  the  salt  diMMTCt 
in  15  pt5.  of  cold  water. 

FungaU  of  Lime.  —  Fun^to  of  potash  does  not  precipitate  htdw- 
chlorate  of  lime.  When  a  solution  of  lime  in  the  acid  is  evapomlea,  ths 
salt  is  deposited  in  plates,  composed  of  small  crystals  which  appear  l«b 
fonr  sided  prisms  with  dihednil  sumniits.  Tastes  somewhat  saliDO;  ** 
permanent  in  the  air.  Swells  up  in  the  fire,  leaving  a  spongy  Bnu  ^ 
carbonate  of  lime,     llequires  at  least  80  pts.  of  water  to  dissolve  il. 

FunffaU  of  Afaj/iKfia. — Granular  cryf^tals,  having  a  aliirht  twlf. 
swelling  up  slightly  in  the  lire,  and  dissolving  with  tolerable  focilitj  t« 
water. 

Fungate  of  Alumina.  —  Uncrystallizable  gum. 

JIanganow  Fungate,  ^^XJncrysiaMizah]e  gum. 

Fnnfjate  of  Zinc.  —  Crystalli/es  readily  in  parallelopiped$;  decompoict 
iu  the  fire  with  intumescence;  moderately  soluble  in  water. 

Fungate  of  Lend.  —  TTio  free  acid  and  fangate  nf  potash  prccIpiUt* 
oootato  of  lead  in  the  form  of  liorusilvor.  The  precipitate  distolm 
pretty  readily  in  acetic  acid. 

Fungate  of  Silver.  —  Nitrate  of  silver  la  not  preoipltat«4  bj  fw 
fungic  acid,  but  only  by  the  alkaline  fungates. 

^■JVrroHfl  and  Cupric  aalpbates  are  not  precipitated  by  fangio  t/i^ 
fftconiiot.) 
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2.  Igasuric  Acid. 

PfiLLfiTiKR  &  Caventou.  (1819.)     Ann.  Ckim.  PJij/i,  10,  107;  2(J,  54, 

IptmtnUtm,  Aeidt  iganiriqne..^  In  Fuhx  St,  IffnatUj  A'lfj;  vOmicGj  and 
j&^Tfw/A  colulninttm;  probably  also  in  ilie  TUiUc-Upae. 

Preparation.     Ignatins  beans  exhausted  with  ether  are  repeatedly 

I  boiled  with  alcohol,  the  alcoholic  Kolutiun  evaporated,  Iho  reaiduo  boiled 
with  water  and  magnesia,  and  filtered.  The  uiixttire  on  the  filter  con- 
sisting of  magneisia,  igasurate  of  magnesia,  and  strychnine,  is  washed 
[  with  cold  water,  then  freed  from  stryclininc  with  hot  alcohol,  :ind  boiled 
j      with  a  large  ((uantrty  of  wntor.     The  writer  dissolves  out  the  ii^'asnralo 

1^  of  magnesia;  and  the  sohuion  filtered,  evaporated,  aiiJ  mixed  with 
neutral  acetate  of  lead,  yitilds  a  prceijutate  of  igasuratc  of  lend,  which 
ia  wa:-hcd,  suspended  in  water,  and  decomposed  by  sulphuretted 
(hydrogen, 
PropcrtifM.  Brownish  ayrup,  which  when  left  at  rc^t,  depofita  small 
hard  grains;  its  taste  is  harsh  and  soar. 

Hh      Comhinatiout,     Dissolves  very  remlily  in  water  noil  in  alfohol. 

^^      With  alkalis   it   forms  salta   which  dissolve   readily   in   water   and 

f     alcohol.  —  Igaaurato  of  baryta  crystallizes  with  dilliculty  iu  little  spongy 

mo&ics  and  dissolves  readily  in  water.  —  Igiisurato  of  nminoiiia  does  nut 
1      precipitate  or  colour  the  salu  of  iron,  mercury,  or  silver;  in  solutions  of 

cupric  salts,  it  forms  a  greenish  white  precipitate,  very  sparingly  solublo 

iu  water. 

Carriol  {J.  Phavm.  10,  155;  abstr.  Ann.  Phai-m.  8,  45),  obtained 
from  Avx  vomioif  au  acid  diflcrent  from  igni^urie  acid,  the  iiijueuus  fct^lutioii 
of  wliich  loft  a  syrup  when  evaporated  in  vacnu,  and  when  further  heated 
above  lOii'',  passed  over  appuroutly  unJccomposed,  in  tho  form  of  a 
crystalline  sublimate  or  buttery  mass.  It  dissolves  roadily  in  water, 
Ixdling  alcohol,  nnd  ether,  from  which  it  crystallizes.  Its  suits  aro 
luostly  cryoCallizabIc  and  easily  solublo. 


3.   Nicotic  Acid.- 

BAJinAL.  (1845.)     Compt.  rend.  21,  137. 

T\i6aJt*<iure,  Acide  niculiquf.  —  Dry  tobacco-Icaves  are  digested  with 
water;  the  acid  filtrate  precipitated  with  acetate  of  lead;  the  precipitate 
washed,  euspended  iu  water,  and  decomposed  by  sulphuretted  hydrogen; 
and  the  liltrato  evaporated  to  a  syrup,  which,  when  further  evaporated, 
either  in  vacuo  or  at  a  gentle  he.it  iu  the  air,  yields  the  crystalline  acid. 

Micaceous  lamina'. 

The  acid  is  bibasic  =  2H0,  OW-QT'  =  CHW  =  C«H*0\  0«;  it  standi 
to  propionic  :icid  in  the  eamc  relation  as  oxalic  to  acetic  acid.     C*H*0*  : 
C-H'0*  =  C'IPO»  :  C»H*0*. 
^^       By  dry  ^listillrttion,  and   by  treatment  with  uil  of  vitriol,  tho  aoid   ia 
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It  disBolYes  readily  in  WaUr,  auti  forms  crystallixable  salts  with 
Ammonia,  P*j/(uh,  Ac— The  Leadaalt  is  insoluble  =  2PbO,  C*H*0'= 
OH-Pb'0*  =  C*IPPb=0=,0'.  The  .S</rr/-M/^  has  a  ftimilar  compoHilioD. 
(Banal.) 

Barrars  formola'  are  not  sapportetl  by  analyses. 

Vaaqoelin,  Qoopil  {Compt.  rend.  23,  51),  anil  H«imaoD,  (Mog»Tiam, 
25^  S,  6d)r  recugnixed  the  acid  of  tobacco  as  malic  acid. 


b.     Amidog<n'n  ucUi, 
«.     Amido^en-nuclcw  CAdH'O*. 

Aspartic  Acid. 
C*N  H'0»=  C«A  d  HK)SO'. 

PussoN.    J,  Pharm.  13,  477;  alao  Ann.  Ckim.  Phy$,  35, 175.     J.  Pknm. 

15,   268;  also  Jwji.   Chinu   PAy».  40,  303;  also  Schyj.  5fl,  ($;  nlio 

Br.  Aiyi/t.  31,  208;  also  .V.  Tr.  19,  1,  185. 
pLTssoN  Sc  0.  IIexrt.     A hh.  Oiim,  Phys,  45,  315. 
BoiTKON,  Charlard  &.  PELoTZE.     J.  Phanti.  19,  208;  also  Ann.  Ckm. 

Phys.  52,  90;  al-'»o  Sckw.  67.  393;  also  Ann.  Pharm,  6,  75. 
ILiEBiQ.     Pogg.  31.  222.— .Jnn.  Pharm.  26,  125,  and  IGI. 
~'IKIA.     Awn.  Ckim.  Fkyf.  22,  160;  also  J.  pr.  Chan.  44,  71. 
iBS^AicixKS,    Bev,  tdeni.  [4],  1, 22;  Ann.  Pharm,  83,  83;  abstr.  Jahraher. 

1852,466. 
pASTRrR.     Actirc  and  inactive  modifications  of  Aspartic  acid.     X.  Ann, 

Chint.  Phys.   34,   30;    in  foil  abetrrwt ;    Ann.   Pharm,   82,  324;  in 

bbortcr  abstract:  Compt.  rmd.  33,  217:  Instit.  1851,  273;  J.  PhfL 

An$i.  3,  344;  J.  pr.  Chan.  54.  50;  Ann.  Pharm.   80,  151;  Pkism 

Criitr.  1851,  769;  Jahrnber,  1851,  17G,  3811. 

Aaft0f*mttrt,  Atfurfimtmwv.  Ati4t  mtpartffmt,  Aeide  orpnrvmifM,  lN«f««cn4 
byPUMMi,  inlB27. 

Formation.  1.  By  heating  nsparagino  with  acids  or  with  the  strvn^ 
•(Uifiablo  bases  and  water.  (Pliwon.)  —  T  Aecohling  to  DcHaai^r^ 
aapararino  hcited  aluno  to  200°,  as  long  as  any  auimoniac4tl  odoar  u 
evolvoil,  Iravet*  a  brown,  slightly  soluble  substance,  which,  when  lirattJ 
iffith  hydrochloric  acid,  yields  aspartso  acid.  —  2.  By  the  formenUtitkO  i>f 
a«tpara^ino  under  the  iutluence  of  casein.  (Deasaignes.)  —  3.  Bv  bcali]>S 
ncid  nialato,  uialoato  or  fumarate  of  auiroonia  to  aboat  200\  and  Lrvatiu; 
the  product  with  hydrochloric  acid.  (Deseaignea.)  —  The  axpartic  scjo 
brepnriHl  in  this  manner  is  optically  inactive,  whereas  thai  whieh  i* 
Iuriuo«i  from  asparagino  rotates  the  pUnc  of  ;K>lariiatioQ  of  a  knia»i» 
my,  (Pasteur.)  ^ 

Pr^paniticu.  A.  0/ tht  Active  acid. —  1.  Aipamgine  is  boileii  wiib 
protoxide  of  lead,  nnd  with  water  which  mu«t  be  fraqaeQUy  rMMVtdL s* 
ong  as  ammonia  continues  to  escape;  the  rctiidual  lead-flAtt  jmilri  I? 
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kiting  with  water  antl  alcohol^  and  decomposed  bj  sulphuretted  hydrogen, 
after  diflusion  in  water;  and  the  tiltmtc  evaporated  to  the  crystallizing 
point.  (Pliseonj — 2.  Aspara2;ino  is  boiled  with  barj'tji-watrr  till  tlio 
evolntion  of  ammonia  entirely  ceases:  the  baryta  prceipitated  from  the 
still  hot  litjuid  by  au  exuclly  c<|iiivuleut  quantity  of  sulphuric  acid;  and 
the  filtrate  craporatcd  to  the  crystallizing  point.  (Boutron  A-  Pelonze.)  — 
3.  Asporagine  is  boiled  in  a  similar  manner  with  pota>sU;  the  liquid 
eupennturated  with  hydrochloric  acid,  and  evaporated  to  dryness  in  the 
water-bath;  and  the  chloride  of  potaasium  extracted  by  water,  which 
then  leaves  the  acid  perfectly  free  from  potash.  (Ijiebig.)  —  ^r  4  A.spara- 
Mne  is  boiled  for  three  hours  with  excess  of  hydrochloric  acid;  the  solii- 
"Son  evaporated  to  dryness;  and  the  I'esidue,  cousiating  of  chloride  of 
ammonium  and  hydrochlorntc  of  ospartic  acid,  dissolved  in  a  fmall 
quantity  of  water  and  half  neutralised  with  ammonia.  The  liquid  on 
cooling  deposits  abundance  of  atpartio  acid,  which  is  easily  washed  and 

Fified.  (De83aignca.) 
JB.  Of  the  Inadite  acid.  —  When  bimalato  of  ammonia  is  heated  to 
200%  and  the  reddish,  resinous  resiihie  boiled  for  eome  hours  willi  hydro- 
chloric acid,  a  solution  is  ubtained,  which,  by  ovapomtiun  and  cooling, 
yields  a  crystalline  hydroclilnrate  of  ftsjiitrtic  acid.  This  compound  is 
di&solved  in  hot  water,  the  solution  divided  into  two  cqiial  parts,  the  one 
saturated  with  ammonia,  and  the  other  added  to  it.  The  mixture  thus 
formed  yields  on  cooling  an  abundant  crystallization  of  inactive  aspartic 
acid.  (I)c«iaigneH.)  Or,  the  residue  obtained  by  heating  the  bimalate  of 
ammonia  may  be  boiled  with  nitric  acid,  and  from  the  crr^taUine  nitrate 
of  aspartic  acid, — wbicli  is  dcponitcd  from  the  cooled  solution  after  the 
excess  of  nitric  acid  has  been  carefully  expelled  over  the  water-bath, — 
the  aspartic  acid  may  be  obtained  as  above;  or  the  t-ulutiou  of  the  nitnito 
may  be  neutralized  with  lime,  the  aspartate  of  lime  precipitated  by 
alcohol,  and  the  solutiuu  of  this  salt  carefully  decomposed  by  oxalic  acid. 
iL  Wolff,  Ann.  Fhartn.  75,  293.)  T 


Ptxtpftiin.  W^bito  shining  cryetulHue  powder,  which,  under  the 
microscope,  appears  to  consist  of  transparent,  bevelled,  four-sitlod  prisms; 
8p.  gr.  =  I  873  at  8^5'^  (Plisfon);  small  crystals  having  a  pearly  and  silky 
lustre.  (Botitron  A  Polouze.)  Inodorous;  laeles  rather  sour,  leaving  an 
after-taste  like  broth.  (Pli»8on.)  The  crystals  do  not  give  off  irater  at 
120".  (Boutron  &,  Pelouzo;  Liebig.) 

%  Ac<*ordin£r  to  Pasteur,  active  aspartic  acid  crystallizes  in  indistinct 
form*  of  the  rhombic  [right  prismatic]  syat^^in;  the  crystals  have  geno- 
nilJy  the  ap[»earance  of  rectangular  lamina;,  trunrated  at  the  angles. 
8p.  gr.  1-6613  at  I2a^  The  acid  dissolved  in  potash,  soda,  or  am- 
monia turns  the  piano  of  polarization  to  the  left;  but  when  dissolved  in 
the  stronger  acids,  to  the  right.  The  inactive  acid  forms  very  small 
monoclinomotric  [oblique  prismatic]  crystals,  which  often  have  a  lenti- 
calar  shape.  6p.  gr.  r6632.  The  solutions  have  no  action  on  polarized 
light.  ^. 

IOyitaU,                                           Ptria.               Liebig.     PI.  &  Henry. 
48     .  .     3609     3&'99      86-77     37-73 
U            10-53    10-79    10-87     1204 
.      7             S'26    .     ..      5-47     fr-as    5'37 
64            48'ia         ....     47-76     47*53     44'fl6 
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Aipiitk  add  b  U«  whfagM^-acM  ef  Batic  acid,  jusc  w  onmic  acid  (CN&KT 
b  1^  waiimrB  iiiiT  of  oxabc  aad  (C«U*0^.     (Flria.)  ' 


1.  Tbe  «^M  swells  up  considerably  in  the  Rre,  _ 
■Mill  mod  •  fiunt  •oimal  ompvrcuniatic  odour.  WUro  boftloA 
lo.  it  tarns  Srst  tcUow,  then  black,  giving  off  ammonin,  hy^totjvtte 
mM  and  odi«r  proaoct«,  and  leaves  a  sbining  rbArcoal.  (rliooo.)-- 
S.  Wbea  dtfsolTM  ia  cold  nitric  acid  containing  nitrous  acid*  or  to  fmra 
BitCM  moA  ibroaftb  vbicb  nitric  oxide  gas  U  pafiseJ,  it  is  quickly  converV*!, 
wiftli  ovvlatiofi  ol  niciogen,  into  malic  acid,  wbereas  pure  nitric  add  hat 
Mk  — ti—  apoa  it  (Pina.) 

exiro9  +  NO"  •=  oHK)»  <^  x'  ^  uo. 

Aspftrtie  mU  «Taporat«d  to  dryneas  with  13  pt«.  of  nitric  arid, 
citb«r  Ttmimns  «Balt«red  or  enffers  bat  partial  decomposition.  (PUmoil) 
—  3,  Wbeo  Imted  with  oil  of  vitrii^],  it  is  decomposed  with  formati'/a 
of  sulpharons  nrid.  (PUsaon  )  —  It  is  not  decomposed  by  conlinuoi, 
boiling  with  stmog  bjdrocbloric  or  dilat«  sulphuric  acid.  (Pina.] 
When  litiecl  with  exoasi  of  hydnte  of  potash,  it  is  not  decomi 
the  heal  hecomea  stroD^  ac«tat«  and  oxalate  of  potash  being  thea 
with  cTolotioii  of  ammonia  and  hydrogen  gas.  (Piria.) 

ComltnaUom,  A.  Wiik  liV/rr. — A^partic  acid  dissolves  in  138 
water  »!  8*5^,  ranch  more  copiooi^ly  in  hot  water,  from  which  it 
lim  on  eoolinff.  (Pltsvon.)  —  T  1  pti  of  the  active  acid  dissolves  ia3GI 
of  water  al  1 1  .and  1  pi.  of  the  inactive  acid  in  208  pts.  of  water  at  \3i' 
Whoa  %  aoltttkui  aalanted  while  hot  is  left  to  crystallize  by  c^Kilini 
the  lipoid  rtmsioa  wpenatitratcd  with  the  acid.  (Pnstcur.)  Y. 

J3.  )r»U  jicitU,  —  Smlpkate  ^  Atpartic  add,  —  Aapartic  add  db 
eolres  without  decomposition  in  cold  oil  of  vitriol.  (Pliacoo.)  — *  V.  V^ImvI 
oil  of  vitriol  U  gradually  heated  to  50°  or  60°  in  a  wide  glass  tal  . 
Mpertic  acid  gradually  aided  as  long  as  it  dissolves,  and  the  tubekii') 
doeed  for  a  few  dajs,  large  eggnnted  prinas  of  s;ilpbatc  of  aspiriK 
acid  arp  formed,  which  are  lighter  wan  the  liquid  from  which  theyM|>a- 
nitc;  they  must  bo  drained  on  a  porous  pmte,  quickly  washed  *i^ 
alcoholj  and  dtied  orer  oil  of  vitriol.  (Decsaignes.)  ^^ 
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I/ytit^-AhfMtf,  —  The  aolnbility  of  aspartic  acid  in  water  is  grcaily 
inereasetl  by  the  presence  of  hydrochloric  acid.  (Pllssnn.)  The  solsliae 
of  aspartic  acid  in  stn^ng  hviirt>chloric  acitl,  yieldii,  by  eviponltfs 
and  cooling,  deliqaesceut,  very  soluble  lamina;,  and  leaves,  whan  e«af»- 
raled  lu  drynose  and  farther  heated  to  IW,  an  amorphom  ~ 


^^^^^^^^^^  ASPAUTIC   -VCIO.  -^^^k:  2)33 

re&iilao  still  containing  liydrocliltiriu  acid;  if,  liowcvcr,  the  hydrocbloriu 
acid  bo  removed  from  the  solution  liy  marble,  the  uspartic  arid   loses 

C«  ea^sy  solubility.  (Piria.) 
T.  Both  active  and  inactive  aspartic  acid  give,  by  eolulion  iu  hydro- 
loric  acid,  evaporation  over  the  water-bath,  and  sponlnnoous  e^-apo- 
ralion  of  the  concentrated  solution  in  a  quiet  place,  crystalline  com- 
pounds of  ospartic  with  hydiochloric  acid.  These  hydracli  I  unites  aro 
very  soluble.  They  arc  identical  iu  composition,  but  differ  iu  crysta-llino 
form.  The  hyilrochloralo  formed  from  active  aspartic  acid,  alone  poHscssea 
th«  rotatory  power, 

a.  AciiiM  J/i/tiroc/t!orfife.  The  crystals  of  this  compound  belong  to  the 
rhombic  [right  prisnmtic]  system;  they  aro  prisms  of  aHout  90,  very 
niucb  truncated  on  two  oppoiiite  lateral  edges,  and  terminated  by  faces 
inclined  at  an  annfle  of  about  I].)",  and  bclonn:ing  to  an  irregulax  tetra- 
bedron.  Tho  rf»mponnd  rotatcii  the  plane  of  polarization  to  the  right. 
It  decomposes  when  dissolved  in  water,  yielding  a  copious  precipitate  of 
aspartic  acid;  this  deoumpositiou  may  be  prevented  by  tho  addition  of  a 
few  drops  of  hydrochloric  acid.  The  crystals  delifpiesce  in  the  air,  set- 
ting free  the  aspartic  acid. 

fi.  Inactive  H^drodihnite.  —  The  crystals  belong  to  tho  monoolino- 
tnctriti  [oblique  prismntic]  system,  and  diirer  altogether  in  appeamnco 
from  those  of  tho  active  compound.  They  are  permanent  in  the  air 
only  in  summer,  becoming  milk-white  on  the  surface,  uud  losing  ihcir 
lu.'^tro  and  transparency.  They  decompose  wheu  dissolved  in  water, 
but  as  the  inactive  acid  is  more  soluble  than  tho  active,  no  precipitation 
takes  place;  if,  on  the  other  h:iu<l^  a  mixture  of  water  aud  alcohol  bo 
u^d,  an  abuudant  p>reci]}itatiou  is  formed.  (Fastourf  Doeaaigncs  ) 

_     ,  ...    J  Pasteur. 

8C    48-0  ....  28-34 

N  14*0  ....  %-ll 

8  H  » „.^....  80  ....  4-72 

8  0  «  «4'0  ....  37-77 

CI       3rr4  .  .  20-90     20-9     ...     207 

C"XlKO«,UCl  1694  10000 

^  Dcssat^ta 

^^'  {aciitc,) 

C^'H'O"   ..,M...«M..M,..  1330    ....     78-47 
IICI    «.,      ,.     36-4     ....     21-33     21-24 

C8NirO»,HCl    169-4     ....  100-00 

Doth  the  activo  and  inactive  hydrochloratcs  aro  decomposed  at  tlio 
fame  temperature,  giving  off  hydrochloric  acid  and  water,  and  leaving 
the  compound  C^NH^O"  (p.  214)  (rasteur): 

^  C«NlPO",Ha  =-  (?NH^O*  +  HCI  +  3HO. 

Xitraie.  Obtained  like  tho  hydrochlorato  in  beautiful  crystals. 
(Dcssaigncfi.)  ^. 

C.  With  Salifiable  Base*.  Aspartic  acid  decomposes  the  alkaline 
bicarbonatca  and  soap-water;  it  does  not  precipitate  any  ot  the  heavy 
niDtallic  salts.  Tho  aspartates  of  tho  alkalis  taste  like  broth;  when 
ij^uitcd,  they  give  off  ammonia,  hydrocyanic  nciil,  and  other  products. 


tM    PSDUKT  naaa 


m  dm 

•r  nwwiiiii.  — Oa  «ht 

— CwyvtaX^am  with  difiedtjr,  diaoolvee  ver/ 
VMifilT  ia  vmUc,  frwt^  »  mA^&om  vUdk  hpnwfiw  acid  br  er&ponuioo. 

JUtaktaib  or  FvTASii. — Doaaot  cmuUiM;  tastes  uweeiiAf  an<] 
JSkm  hnik;  Wmmm  Moui  whrn  expawJ  to  tke  air.  (PUsboil)  Iu 
Im— b  k  OKH*K(f.  (LmrsL)  A  mlstiM  U  ilus  «lt  erafNuatod  to 
*  i^ny^  jiilii  cr^^itak  afttf  a  wkiie,  but  tliej  momot  be  aepaTated  ftoB 


biolb,  uJ 


Atrjumvrc  «v  Soiuu — dyiulliwi  readUj;  lAstea  like 
MHievrbat  mlJMu  (Fteoa.) 

^.  ^"^ctt  acure  or  iaaetiTe  anartie  Mid  ia  neatralized  with 
carbooate  of  aada,  aad  tbe  lu|Bid  dowlr  evaporated,  ncutnU  aalt4  irt 
lur— di  iJMitiwI  ia  eowpowticg  aad  cbemical  reactions,  bat  diffbriog 
ia  cf^Tilalfiae  fena. 

a.   irfliwr       rtmnt  fdle  Afif  i^,  deaplj  striated  prisms,  bel< 
to  the  rigbt  pri^aaiiB  STsleHt  )Ui^  tenaiinted  by  Cmot  of  a  tel 
iBdioed  io  oae  aaotber  al  aboat  10^.     Tbe  foar'iacei  of  this  tetnb< 
are  citbcr  prcecnt  aloae.  or  are  maeb  more  dereloped  than  tboee  of  tbt ' 
upposUc  leUakedvon,  vbicb,  if  equally  derelo]>ed  with  the  fonncr,  vdoM 
constitute  a  tbomlne  pyramid.      1  pu  of  the  active  acid  diasoU'CA  in  1*18 

})l$i.  water  at  12*2^  The  solatioo  tarns  the  plane  of  polarixatino  to  tfao 
en.  (Pastear.)  Tbe  salt  gives  off  2  At.  water  at  100'.  At  170'  it  Curu 
jrellow,  and  ^ves  off  smMoniaj  and  at  a  higher  tempcraturo  frotlis  np 
coostderahly.  (Dcs8W|pe9.) 

fi.  In^aive.    CTyatalliMs  in  the  obliqae  prismatic  system,  and  oltM 
forms  macle-cryMalsL   1  pt.  of  tbe  salt  dissolree  io  M  9  pts.  water  at  If '3*. 


tHO 


:i-7o 

17-M 
10*40 


CNmNMl**!!^,  ..™ 100-00 

Tbe  Miitara  fiannMl  by  Udiaff  I  At.  m^  to  1  At.  of  tbif  mU  4om  m 
rrta  vbm  Wft  nacUr  »  bvU  >r  «ilb  Ihoe  ;  •  iBixtura  of  Um  toliulooi  of  I  At. 
af  poUth  aikd  I   At,  MpaitsU  of  tod*  ;ivld»  by  rrAporatioo  nothing  but  mprnKMU  W 
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Aspartate  op  Baryta  Very  small,  ^vbite,  opaque  crystals,  tasting 
like  broth  and  not  bitter;  tbej  contain  36*8  p.  c.  baryta.  (Plisson.) 
Crystals  soluble  in  water.  (Boutron  &  Pelouze.) 

?.  Aspartic  acid  furms  with  baryta  a  monobasic  and  a  bibasic  salt.  — 
a.  Bihasic.  —  When  hydrate  of  baryta  is  gradually  added  to  a  hot  and 
somewhat  concentrated  solution  of  the  neutral  salt  b,  the  liquid  solidifies 
in  a  crystalline  mass;  and  on  adding  water  to  this  mass,  leaving  it  to 
stand  lor  a  moment,  then  filtering,  and  leaving  the  solution  to  cool  out  of 
contact  of  air,  the  basic  salt  is  deposited  in  rather  thick,  shining  prisms. 
These  crystals  remain  transparent  when  rapidly  washed  and  dried  over 
sulphurio  acid,  give  off  half  their  water  (3  At.},  and  become  opaque  when 
dried  in  vacuo,  and  the  whole  of  it,  amounting  to  16*40  p.  c.  (6  At.) 
at  160°  without  decomposition.  The  aqueous  solution  of  this  salt  has  a 
strong  alkaline  reaction;  carbonic  acid  gas  passed  through  it,  precipitates 
half  the  baryta  in  the  form  of  carbonate.  (Dessaignes.) 

Dritd  at  160°.  Dessaignes. 

C«NH*0«    115-0  ....     42-45 

2  BaO  153-2  ...     57-55     5705 

j^j.jjj^,Q8    268-2  ....  10000 

Dried  in  vacuo.  Dessai^es. 

C«NH«0» 115-0  ....  38-96 

2  BaO  153-2  ...  51-90     5142 

3  HO    27-0  ...  914 

C»NH»Ba^  +  3Aq.        295*2     ....  100*00 

Cry$talt.  Dessaignes. 

CNH*©*. 115-0  ....  45*74 

2  BaO  :...     153-2  ....  47*48  47*53 

6  HO    54*0  ...  16-78  16*40 

CNH*Ba209  +  6Aq.        322-2     ....   10000 

ft.  Monobasic.     Crystallizes  in  very  fine  silky  needles,  which  give  off 
14*40  p.  c.  (nearly  4  At.)  water  at  ISO"*,  (Dessaignes.) 

Dritd  at  160^.  Dessaignes. 

CNHW    124-0     ....     61-88 

BaO    76-6       ..     38*12     38*05 

CNH«BaO«  200*6     .  .  100*00 

Crystals.  Dessaignes. 

CNH^O^    124-0  ....  52*41 

BaO    76-6  ....  32*38 

4  HO 36-0  ....  15-21     14*40 

C«NH«BaO«  +  4Aq 2366     ...  100-00 

Wolff  found  in  the  salt  dried  at  120'',  37*6  p.  c.  baryta. 

Aspartate  op  Lime.  — a.  Bibasic.  —  The  solution  of  salt  6  takes  up 
a  large  additional  quantity  of  lime,  and  yields  a  crystallizable  salt  con- 
taining 30-65  p.  c.  lime.  (Plisson.)  Crystals  soluble  in  water.  (Boutron 
&  Pelouze.)  — T  The  solution  of  6  mixed  with  a  slight  excess  of  lime, 
then  filtered,  and  left  to  evaporate  over  lime,  yields  very  beautiful 
prisms,  which  may  be  freed  from  a  small  quantity  of  adhering  carbonate 
of  lime  by  ciystallization.  In  vacuo  it  gives  off  water;  and  at  160°  the 
loss  of  water  amounts  to  26*49  —  28*57  p<  c.,  according  as  the  salt  is 
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left  in  the  neoam  lor  «  longer  or  &  «borter  time.  The  solution  of  Uiti 
ealt  has  a  strong  alkaline  reacttoD,  and  U  decompufed  by  carbonic  ftciJ, 
lilte  the  b&sic  baryta-ealt  (Dessaignes.) 

CXH*0»  US     67-27 

2  C«0     - ^..       56  .     32-73     .... 


cvnK^'<y 


171 


100-00 


C^H*0» 

2  C*0 

8  HO    . 


M 


29-02 


23  00 

2S-57 


CNU»Ca=(r  +  8Aji.      _     243 


100-00 


6.  Momohatic,  —  GummT;  tastes  like  the  eodo-salt;  oontaind  ]7'25 
p.  c.  lime;  gives  off  a  large  qnautity  of  hydrocyanic  acid  wlien  dictillM. 
(Pliflson.) 

A  neutnl  solution  ofa^pftiiato  of  baryta  mixed  with  a  »1ight  fxce^s  of  iimr,  rirltWil 
taecctsivelf  bftdc  aspartate  of  baryta  and  bssic  aspartate  of  lime,  but  do  docbie  falu 
(Ddsai^cf.) 

Aspartate  op  Magxesia.  —  JSiltwc.  —  The  aqueous  solution  of  mU 
h  diasolres  n,  Inrj^  additional  quantity  of  mngncsia,  and  viclds  by  era- 
poration  a  sharp-tasting  ffnm,  containing  *22"45  p.  c.  itn^e^ia.  (PlinoD.) 
—  I.  Jfonobasic — By  continued  boiling  of  asj^aratfiu  with  milgQc^ia 
iiud  water  [ia  not  a  bibasic  soli  formed  by  this  processT,  and  cTaporalico 
of  ibe  filtrate,  a  gummy  mass  is  obtained,  which  tastes  tike  the  fiodo-sall, 
has  an  alkaline  reaction,  dissolves  very  readily  in  water,  is  tnsolaUc  p 
in  strong  but  soluble  in  weak  alcohol,  and  contains  13  05  p.  c.  magDeniL 
(Plisson.) — If  the  mother-liquor  left  in  the  preparation  of  a^pa^fcyia 
from  ntar^h-niallow  root  after  tbe  asparagin  has  crytjtnllixcd  out  of  tli« 
alcobolic  extracts,  be  further  cvaporntoil,  it  deposits  a  yellowish  vhlUi 
|>owder  of  aspartate  of  mapTiesia,  which,  when  recrystallized  from  Kul 
water,  assnniea  the  form  of  crystalline  crusts.  These  cru«ts  yivld  an 
HuueouH  tjolutiou  neutral  to  vegetable  colours;  they  bum  when  heated, 
with  evolution  of  ammonia  but  without  intumescence,  and  leave  or- 
bonate  of  magnesia;  they  dissolve  in  about  IG  pts.  of  boiling  water,  ao<l 
pretty  easily  iu  weak  ulcohol,  but  are  insoluble  in  absolute  alcoboL 
(Wittetock.  F(y/ff.  20,  352.) 

The  aqucons  solution  of  bibasic  aspartate  of  magnesia  forms  vitli 
turtar-cmclic,  a  precipitate  which  dissolves  in  excess  of  cither  of  tli< 
saltd.   (PlisEuu.) 

AspjLRTATE  op  ZiKC.  —  Small  white  opaque  granules  (Piria);  not  JcH' 
qoeaoent;  tasting  first  like  broth,  afterwards  astringent. 

Aspartate  OP  Lead  —  IT.  a.  Bihask.  —  o.  Inactive.  —  The  aod»-nli 
of  inactive  atpurtic  acid  fomte  with  an  nmnioniacal  Folutinn  of  nfetial 
ncetatc  of  lead  a  curdy  precipitate;  and  the  tiltrute  diluted  «itb  a  Uf^ 
quantity  of  water,  and  left  at  rest  fur  a  few  days,  deposita  nactwv 
crystals  united  in  very  hurd  Kpborical  nmti>es  having  a  radiated  stnc- 
lure.  Tliis  ^alt  docs  not  sutler  nny  diminution  iu  weight  at  100'. 
(Pasteur.) 
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Catcutatinn  according  /«  PoMtmr, 

C'NH^O* « 124    ....     35fi 

2PliO.... « „ 224     .,..     C4-4 


Va^leiir. 


G3-9 


318 


100*0 


PbO.CNH'PbO'    

The  formtila  CNH-^Ph-Cy,  analogous  to  those  of  the  basic  aspartates  of  boiytft 
and  lime,  woald  require  66-1  p.c.  PbO. 

fi.  Active.  The  soJa-salt  of  actiro  aspartic  aciJ  exLIblts  with  am- 
mouiacal  acetate  of  lead,  tlio  same  pbcnuincna  as  that  of  tlio  inactive 
ncitl,  a  soft  precipitate  boinn;  deposited,  and,  when  the  liquid  is  left  at 
rest,  crystals  are  formed  united  iti  hard  railiatod  nodules;  but  the-^o 
crystals  consist  merely  of  a  peculiar  suhacetato  of  lead  coutivining  05  p.  c. 
oxide  of  lead.  (Pastenr.)  If, 

b.  Monobasic.  —  Aspartate  of  potash  and  bibasic  aspartate  of  liino 
precipitate  ba^ic  and  neutral  acetate  of  lead;  the  precipitate  disdolvos  in 
an  excess  of  cither  of  the  salts  and  in  nitric  acid.  (Pllssun.) 


h 


PbO    

Drietl  t 

r/  12a«. 
....  113    . 

48     . 

U     . 

6     . 

...     47-46     .,. 
...     20-34     ... 
...       &'94     ... 
...       2-5*      .. 
...     23-72     .. 

PlUson. 
48*81 

8  C «. 

N    

6H    

•*•••• 

21-35 

G-09 

2-69 

7  0 

66     , 

21*06 

* 

CT^H'PbO* 

„..„, 

236     . 

.  100-00     .... 

100*00 

Nitro-nspartaU  of  Ltad.  —  Asparagin  is  heated  with  nitrie  acid  qni'to 
free  from  nitrous  ncid;  the  liquid  contnininx  nitric  acid,  aspartic  acid, 
and  ammonia,  mixed  with  uitratc:  of  lead;  and  tho  precipitate  rcdissolvcd 
by  heat:  the  solution  left  to  cool,  dopoaits  needled  resembling  formiato 
of  lead.  Tlieso  cry.^tals  do  not  sustain  any  Um^h  when  heated  to  150°  in 
a  current  of  air,  but  are  decotnpo.«ed  with  slight  deflaj^ration  at  a  higher 
temperature.  With  oil  of  vilri«d,  they  give  off  vapours  of  nitric  acid, 
and  are  but  slightly  dccompoJKjd  by  cold,  more  completely  by  hot  oil  of 
vitriol,  (Pina.)  The  formHtiQii  of  this  salt  succeeded  only  once;  it  oppcura  to 
depend  on  the  tfro  salU  bring  mitetl  in  the  exact  proporti.jn  required,  and  on  a  proptr 
dr-^rec  of  concenlrfltion  of  the  liquid.  (Pirlu.) 


K 


2  PbO -...„ 224 

8  C  «.- „..  48 

6H 6 

12  0  96 


Piria. 

55'7«     35-47 

11'94     ll*i)8 

6-96     7-28 

1'50     162 

23*88 23-65 


C»NH'PbO*,PbO,NOa 


402 


100-00    10000 


FeiiRic  AspARTJLTB.  —  Sesqiiichloride  of  iron  forms  with  basic  aspartate 
of  magnesia  a  precipitate  which  diM^olvea  in  excess  of  either  of  the  two 
ealt-^;  with  aspartate  of  potash  it  fornta  a  deep  re«l  transparent  mixture. 
(riisaou.) 

Aspartate  of  Nickel.  —  Tho  solatioa  deposits  by  evaporation  a 
green  fifieurcd  mass.  (Plissoa.) 

CcPRfc  Aspartate.  —  Obtained  by  prficipitating  cupric  sulphato  with 
Rfipartate  of  |>otai:h.  Sky-btne  needles,  harinir  a  eilky  lustre,  an  astrin- 
gent taste,  sparingly  soluble  in  cold,  easily  in  hot  water  and  in  aqueous 
aspartate  of  soda.  (Pli^fion  &  Henry.)  When  1  At.  cupric  sulphate  is 
mixed  with  1  At.  aspartate  of  aoJa 
obiaiued  by  evaporation  ami  cooltnL^ 


I 

^m  obiai 


crystals  of  cujiric  aspartate  aro 
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very  pale  blue  colour;  but  the  solution  of  the  ooppcr-fiolt  in  excess 
the  tiOil:i-salt  does  nul  deposit  auy  crystals  of  the  copper  salt  by  erapoi 
tiuii.  (Plitjtjou  &  Hcury.) 
—  %,  When  cujirio  sulpluite  is  mixed  with  a  eolation  of  neutral  asp&NJ 
tntc  of  baryta,  a  rather  dnrk  violet  liquid  i^  obtained,  whichr  on  cooling^. 
becomes  filled  with  very  liLrht,  bilky,  palc-bluo  ueedles  of  basic  iis|«rtAl 
of  coppefj  which  are  but  Bparingly  tulublo  in  water.     The  suponmtaul 
liquid  has  but  liUle  colour,  and  retains  a  lar^c  quantity  of  free  sulphurio] 
ncitl.     Honcc  neutral  nsjiartate  of  copper  exists  only  in  BolntioD^  and  tht 
final  reaction  is  expressed  by  the  equation  : 

2(CuO,Sa^)  +  CNH^BiiOS  =  CNH^Cu^a"  +  BaO,SO>  +  HO,SO». 
The  basic  salt  gives  off  31-78  (10  At)  water  at  \eo\ 

Cry$taU,  Deuaigneii 

C«N11«0*    113  .  40-35 

2CuO    80  .„.  2807  27*08 

10  HO 90  .  31-58  31*06 


e'NH*Cu3O»  +  10Aq. 285 


100  00 


This  salt  dissolvcj)  in  amicous  aspariio  acid^  with  aid  uf  beat,  repnn 
ducing  the  violet  solution.  (Dessaignes.)  ^ 

A-spARTATEs  OK  Mercuby. — The  potaeb-salt  fonna  a  precipitate  witb 
inercuroua  nitrate,  and  the  bibasic  limtv^alt  with  corrosive  Hublimata. 
Both  precipitatoa  rcdigsolve  in  excess  of  either  g.alt.  (Plii^soD.)  —  ^  Mer- 
curic oxi<le  boiled  with  ospartic  add  yields  mercuric  aspartiito  tn  tbe  form 
of  a  while  jHjwder.  (Doesaignes.) 

Dried  at  100°.  Dcsaat^es. 

C"NH»iy 121       ..     30*48 

2HgO    200  63-52     6S'58 


H4rO.C«NH''HgO«  324 


100*00 


I 


Tbe  oompofitioD  of  this  salt  U  UMlogooi  to  that  of  tlte  basic  lead-salt  ntwljrwd 
by  PMtenr  (p.  237). 

AaPAUTATE  OF  SiLVEU  — n.  Bihitsic,  —  Aspartate  of  potash  and  bane 
aspartate  of  lime  form  with  nitrate  of  t^ilvcr  a  white  precipitate  soluble 
in  excess  of  either  Bait.  (Plisson.)  —  %  Nitrate  of  silver  abided  to  slij^btly 
alkaline  aspartate  of  ammonia,  femis  a  precipitate  which  diRappcars  again 
on  stirring.  After  24  hours,  white  heavy,  entanghnl  crystals,  susccptiMe 
to  light,  are  formed.  (Desijaignes,  Poateur.)  The  active  and  inactive  acid* 
yield  precisely  similar  results.  (Pa«teur.)  % 


Licbig       DesMigties. 


Putmr. 


2AfO„ 

8C  

N  .„ 

»  H «. 

6  0  

...  232 
.     48 
.«     14 
...       5 
...     48 

...     W'86     .. 
...     13-84     .. 
«..       404 
....        1-43     ... 
...     13'83 

.     66-62     .. 
.     14-07 

1-47 

.     66*8     ... 

actirr 
66-7     . 

inactitf 
6«f 

m 

cmv 

l*Ag*0« 

SA|0 

8C   ., 

N 

.  347 

....  10000 

232     . 

48 
14 

.     66'8G    .. 

1384 

4*04 

1*43 

,      1383 

M'olff. 

«6-6:4 

..„     60-tt 

5  H    . 

0  O 

;:z-::: 

5     . 

48 

i. 

CSU^A^.,. . 

347 

...  lOQ'OO 

1 

J 
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At  it  is  improbable  that  an  amidogen  acid  should  be  bibasic,  and  as 
Liebig  has  not  given  the  mode  of  preparation  of  the  salt  which  he 
analysed;  Laurent  doubts  its  purity.  —  ^  Liebig's  result  is  however  con- 
firmed bj  those  of  Dessaignes,  Pasteur,  and  Wolff.  Dessaignes*  salt  was 
dried  in  vacao;  Pasteur's  at  100°.  Pasteur  found  in  the  same  salt  (by 
decomposing  it  with  sulphuretted  hydrogen,  137'90  p.  c.  aspartic  acid 
(C*NH'0*),  the  formula  requiring  38*33.  —  According  to  Pasteur  also, 
the  crystallized  salt,  after  being  merely  pressed  between  paper  and  then 
dried  for  24  hours  at  ordinary  temperatures,  has  a  composition  analogous 
to  that  of  the  basic  lead  and  mercury  salts  already  described  (pp.  237, 
238);  thus: 

Dried  at  ordinary  ten^eratures.  Pasteur. 

C^NHHK 124     ....     34*83 

2  AgO 232     ....     6517     65-2     ....     65*3 

AgO.CNH'AgO*  356     ....  10000 

Puteur  suggests  however  that  the  salt  thus  dried  majr  retain  1  At.  water  mechani- 
eally  or  chemically^  olmbined. 

b.  Monobasic.' — When  the  mother-liquor  which  remains  after  the 
separation  of  salt  a  is  left  to  crystallize,  it  deposits  yellowish  crystals  of 
the  monobasic  salt.  (Deasaignes.) 

CNHW 124     ....     51-67 

AgO 116     ....     48-33     48-82     ....     50 

C«NH«Ag(y 240     ....  100-00  If 

Aspartic  acid  is  less  soluble  in  weak  alcoM  than  in  water,  and  quite 
insoluble  in  absolute  alcohol.  (Plisson.) 

%  Malamate  [AspariaU  /]  of  Ethyl.  — When  nialate  of  ethyl  obtained 
by  Demondesir's  process  (p.  227)  is  saturated  with  dry  ammoniacal  gas, 
the  liquid  becomes  heated,  and  in  the  course  of  a  day  solidifies  to  a 
radiated  crystalline  mass,  which,  after  being  drained  and  then  washed 
with  common  ether,  consists  of  pure  malamate  of  ethyl.  By  further 
treatment  with  ammonia,  it  is  converted  into  malamide.  (Pasteur,  N.  Ann* 
Okim.  :Phy$,  38,  437;  Jahretber,  1853,  411.) 
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RoBiQDET.     Ann-  Chim,  72,  143. 

Bacon.     Ann,  Chim.  Phys,  34,  202;  also  J,  Chim.  mSd.  2,  551;  abetr. 

Mag,Fharm,  16,  140. 
Plisson.     Ann.  Chim,   Phys.  35,  175;   also  J.  Pharm,    13,   477;  also 

y.  Tr.  16,  2,  177.  —Ann.  Chim,  Phys.  37,  81;  also  J,  Pharm,  14, 

177;  also  iV.  Tr.  17,  2, 165. 
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"Ew.-c  .,-...  ."--iTr.-*!    —  l''lso»:re:«J  in  1S05  bvVau.^ueliu  ^Robiquet. 

^'-.^  /:zi  T-v'  ::  zt.'^  i^piTs^s  r^-.-iiw     Plissoa  showed  that  the  Aiftdodt 

cI^o-v-rtNi  :vCiT;r.:.i  :-  I: ,- . rioff-KK;. and  the  ahheine  found  by  Bacon 

:::  ~Ar*l-zii"..-Br  r>  :.  are  :it-::jal  v:ui  &£paTadoe. 

:>.  J..".-.?  !«  :r-:  j:~zz  s-ik^h  ci  J#:-.?rtt;.-tt*  of.  (Vanqaelin  &  RoW- 
*iuf:  .  •--  :1?  bi-Jii:  izi  r.v:  vf  '.\i;r:Vjri.i  maialis  and  inulttjlara  and 
^f  *'*jr«#  :.  :."  -.\.:  '»Vili  :  is  ;le  r.v:  of  Giyryrrkizi  glabra  (Caren- 
t.u  .  c: -i.>i.?:  .f.  ?i,>;=  .  esy-x-iallv  in  that  from  Narbonne  (Bnchner, 
^;:v-7.  4'..  :-:'>  .  *:  c*..  . 'jrhv-;  :^.  Blondeaa  ic  Pli««on,  J.  Pkarm. 
1?  t-.V- ,  .:  }.  :.  .:  :*,..:'.: •-!.•;.:  .Hla^iveu.  J.  pr.  Ckem.  64,  64.) 
yrii  ■*.-*  .\.'. .-  •.  .-Lr-.i  \:'.  :..  i  IS:  Sf-:  /itnrri^,  Jo.  524^  had  staled  that  6f 
r.x-;  ."■;  ri.-.*  •■■*.  :  .■vvT.v.r^'i  i  : :;  ;>ir  s.r,J.  "^  :  v  i*  raT.c--  itftinV  acid:  but  ULiknrrti 
♦':::Ti\i  :..:.:  :•:  .--.•*:il4  ■■-.:  K.-crt:.'  —.-ti  tic  aqufr.-»us  deooctioa  of  thr  root  after 
ivriTi.n  :-  a  ?;--.*  irv  r.-:  tj  K-  :.*^i  ir^r.-seJ.  it:  unmonia-uU  of  a  peralur 
«■"*.-.' -.s;' :  —  ii2  i:>o  tnbers  of  S^^lanum  tuherotitm 
c  \:zy:<  c:  J:^.r.T  /?r7.:.7.j»iia  (Bilti,  JEnn.  Pftarm. 
-  .::>  , :'  :...*  hop  '.l-*^'^"T»  •^*  rAiiii.  f»<t/.  16,  8);  in  tbe 
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is  .i  : 

•.:'..--::  v^b:aia^  by  Seninola  {Btrzet  JaArftber,  24,  525} 
'.^ .'.'  i  apiy^Tf  a)$j  to  bo  identical  with  affparagioe. 
>l'i>iri::  ~  jxivilionacoou?  plants  contain  no  as>pan£ine^ 
lut  iho  ptrn-.ji  wl::oh  sprtu;  iron  them  when  kept  in  a  eellar  where 
w.nor  h.*.?  a^^■x^^J  to  t^erj.  ^.:v  rich  in  iii.^i  substance.  Pifum  frrfiruv, 
/'-*-!.-;  Z.-..<,  V\  •!>:.■' ..<  f:.'*i'"wt.  ■'i.-;':  /V:'-i  sirA  tntitM^  i'ytUtu  LtibuT' 
:.  "J.  7"./''.:.  :  r-;.-.  fif.  .':V.  ">.*■:.  :  0..  hryT.Mt.  [Also,  according  to 
lV.v5:;:r.A\*.  y.A::,  '^I'PVf.  C*4.  1$'^,  l^i'r.rus  otfomiuM  and 
('■.■>'-.*  :..-•.  (•:::  .«r  •  ..  ..•-•■.  •.  /  :  •  ■.•■-:.  :,3.>:i#].  0«c  litre  of  juice  ex- 
^Tossisl  I'rv^w  i\::  iTcr:::*  yUi  :<.  in  the  cas^-*  <-f  pea».  8'5  grammes  of  pore 
:i>|Mr.:j;ii:o:  ^^(  Ktvuo'::  bi\;::s,  t«o  v.;ioo  of  whis'U  I'.kcwiae  contains  nitre, 
."'A  i;r!n.;  of  br^vi  1  \Vi::ds.^r  b;-jir.>.  14  i»  crni.:  of  volchc*.  0  0  to  40*9 
i:;":n.  The  rvvt-^^rir.s  of  vciohi^s  contain  as  much  asparagitie  as  the  stom- 
}^*^nls:  but  tho  jvnnai;or;:  c.^tylidors  c<ttita;n  none.  The  conns  of 
J>i.\'i:  f.  .■r\  :xvA  x\:c  nvts  <.'f -itV-.n  •!_<,  when  kept  in  a  cellar, 
y'.old  iTorr.is  ivnto.iiir.^  a^p-.ra^r.o:  but  the  p^rms  of  oats,  bnckwheit, 
cuonrnWr-.-iCisl.  ait.l  j-otuti'-tuUT:-  :iro  free  frv»m  that  fubstaace.  (Dessaignes 
\-  Chauiard  ^  Tio  ;^rr.:s  of  votolio?  formed  in  Ujht  contain  just  M 
iiuu'li  as(vtra^-iiio  u-^  l!^«^o  uhich  cr^'W  i.i  the  dark:  the  nitrogen  re4|Bired 
for  (iio  ft-niiation  i-f  (ho  a2i(^:a^:ue  aj^ivar?  to  W  derireil.  nut  from  tLe 
air.  but  fri>iii  tlie  lo^uniin  of  the  seed;  thi^  however  contains  no  aspara- 
i;-:io.  the  pi.ait  arrived  at  tho  dowerlcc  sta^e  cont-.un9  onlv  a  trace,  tnJ 
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aiu*r  it  has  run  to  seed,  nonp  at  all.  (Piria.)  IT.  Pastour,  on  tho  other 
hand  (S.Ann.  Chim.  Pkyi.  31,  TO),  fi  inlrf,  like  Dessaignes  A  Clmntarfl, 
tiiat  green  vetcbos  growing  in  light  arc  free  from  asparaginc,  while  those 
which  grow  iu  a  cellar  yield  5  or  tJ  grm.  aspara^ine  in  I  litre  of  juice.  — 
Asparagine  ia  likewise  contained  in  chestnuts.  (DcssaigneSj  ^V.  J.  Pfiarm. 
25,  28.)  IT. 

Pr^atyUion.  1.  From  Atporrr/fM.  The  jnice  of  asparagus  expressed, 
filtered,  and  evaporated  to  a  syrup,  deposits,  after  standing-  quietly  for 
some  limt',  crvstala  of  aaparagiuc,  which  must  he  moohanically  Koparatcd 
from  crystals  of  eaccharine  matter  which  accompany  thcni,  and  [uiritied 
hy  recrystallization  from  water.  (Vauqiielin  &  Ruhiquct.)  —  As  the  mucus 
of  asparagus  interferes  with  tho  crystallization,  it  must  be  decomposed  by 
fermentation,  the  young  shoots  of  Aapmsujn^  of.  or  aeutifoUiu  (which  latter 
yield  more  asparagine)  being  gathered  in  tho  month  of  May,  wrapped  up  in 
(lamp  linen,  and  left  for  about  4  days  in  tho  ca^o  of  Aspfinnfus  (tcnfifofiuSf 
and  for  8  days  in  that  of  A/tp.  off,,  moistening  them  frequently  during  tho 
whole  time,  till  they  acquire  an  unpleasant  odour.  They  must  then  be 
bruised  ftud  pre£.«ed,  with  addition  of  water;  the  juice  heated  and  strained 
from  the  coagulated  albumin  and  chlurophyl;  ihc  syrup,  which  must  bo 
thicker  when  obtained  from  Asp.  of.  tlinn  in  the  case  oi  Afrp.  anitifolius, 
exposed  fur  scvcnd  days  to  the  open  air;  and  the  resulting  crystals  washed 
with  water  or  woak  spirit.  (Rcgimbeau.) 

^P  II.  From  Lxqxtorici  root,  —  Robiquct  exhausts  the  fresh  root  cut  into 
Tmall  pieces  with  water;  preeipitatcrf  the  albumin  from  tlie  filtrate  by 
boiling,  the  glycyrrhizin  b3''  dislilled  yincgar,  the  pbosplioric  and  malic 
acidii  together  with  brown  colouiitig  matter,  by  neutral  acetute  of  leatl, 
and  the  excels  of  lead  by  sulphuretted  hytiro*rrn;  and  evaporates  the 
remaining  liquid  to  a  guiall  bulk,  whereupon  it  deposits  crystals  of  aspa- 
nigino  after  a  few  days.  —  Pli--?on,  instead  of  acetic  uf^es  sulphuric  acid, 
which  precipitates  the  glycyrrliizin  more  quickly,  and  renders  smaller 
qnantilies  of  acetate  of  lead  and  sulphuretted  bydntgen  sufficient  in  the 
sohscquont  part  of  tho  process.  From  100  parts  of  the  fresh  root  he 
ined  0*8  pt.  asparagine;  the  dry  root  yielded  none. 
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III.  From  Afftrth-mallotv  root.^l.  Tho  dry  root  freed  from  the 
outer  Bkin  aud  cut  in  pieces  is  ihrico  exhausted  at  a  gentle  licat  with 
four  times  its  weight  of  water;  and  tlie  strained  infusiim  boiled  and  eva- 
porated to  a  thin  syrup:  thi?",  when  left  for  some  davs  in  a  cool  place, 
yitdds  crystals  which  must  bo  washed  with  a  little  cold  water,  and 
purified  by  crystallization  from  water;  thoy  amount  to  2  per  cent,  of 
the  root.  (Plisson  &  Henry.)  —  Tho  same  process  is  adopted  by  Boutron 
ii  Felouze.  excepting  that  they  likewise  bruise  tho  root  and  exlmnst  it 
twice  by  48  hours*  maceration  with  water  cooled  to  70'\  —  l\c;;imbeau 
objects  to  tho  bruising  of  the  root,  because  it  then  yields  a  gummy  infusion; 
ho  treats  it  with  water  at  1°  or  2^,  aud  adds  alcohol  to  tho  evaporated 
infusion,  to  prevent  dccompo.sition.  —  liamcque  precipitate*  tho  mucus 
contained  in  the  watery  extract  by  alcohol  before  evaporation.  —  2.  Tho 
dry  ruot,  cleaned  and  cut  in  pieces,  is  exhausted  four  times  with  cold 
water;  the  infusion  evaporated  in  the  watcr-hafh;  tho  very  soft  extract 
boiled  with  ^  pt.  alcohol  of  32°  Um.  (to  1  pt.  of  the  root);  the  alcohol 
decanted;  the  residue  thrice  treated  in  tlio  same  manner;  the  extracts 
jUMrately  set  aside  for  live  days,  whereupon  they,  espmaWy  VVft  wt^xv^, 

H[V0L.   X.  1C 
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8C 48     . 

2N    «....     28     .. 

8H    8     .. 

..    36-36    ... 

..    21-21     ... 

606    ,.. 

..     36-37     ... 

Liebig. 
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....     21*19 
....      6*17 

$0    48     .. 

....     35-94 

CWHK)» 132    „ 

«  10000    ... 
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Boutron  &     PUsson  Varrentrapp 
Pelouze.     &  Henry.    &  Will. 
38-94     ....     37-82 
22-47     ....    22-13    ....    21*27 

6-37     ....       5-67 
32-22     ....     34-38 


10000     ....  10000 


AqMiHglne  is  related  to  malic  add  in  the  same  manner  as  oxamide  (C^N'H^O^)  to 
oufifc  acid  (C^H^)*).  FIria. — Nererthless,  Pasteur  regards  malamide  prepared  as 
above  ftom  malic  eCbier  as  difflBrmt  fh}m  asparagine  (p.  227). 

DeeomposUionM,  1.  From  asparagine  roasted  till  it  becomes  slightly 
Wown,  WAter  extracts  a  small  quantity  of  asparagine  together  with  a 
bitter  sabstance,  and  acqaires  a  yellow  colour  by  transmitted,  and  green 
br  reflected  light.  (Plisson  &  Henry.)  —  2.  Asparagine  subjected  to  dry 
diatillation  yields  carbonate  of  ammonia,  a  colourless  liquid,  then  a  brown 
empyreamatic  oil,  and  charcoal.  (Trommadorff,  Biltz.)  In  the  open  fire, 
ispaimgine  swells  up,  turns  brown,  gives  off  at  first  vapours  having  an 
empyreamatic,  woody  odour,  afterwards  vapours  having  an  ammonjacal 
animal  odoar,  and  leaves  a  loosely  coherent  charcoal,  which  burns  com- 

Cetely  away.  (Vauquelin  &  Robiquet;  Plisson.)  —  When  asparagine  is 
Ated  to  200°,  till  it  no  longer  evolves  any  ammoniacal  odour,  there 
remains  a  brown,  sparingly  soluble  substance,  which,  when  treated  with 
hydrochloric  acid,  yields  aspartic  acid  crystallized  in  short  hard  prisms. 
(Deesaignes;  comp.  p.  230  )  —  Chlorine,  bromine,  and  iodine  exert  no 
action  on  asparagine.  (Plisson  &  Henry.)  —  4.  Cold  nitric  acid  con- 
taining nitrous  acid  quickly  converts  asparagine  into  nitrogen  gas  and 
malic  acid.  (Piria.) 

C*N"H*0»  +  2N03  =  C«H»OW  +  4N  +  2H0. 

When  nitric  oxide  gas  is  passed  through  a  solution  of  I  pt.  asparagine 
in  1  pt.  of  pure  aud  moderately  strong  nitric  acid,  an  evolution  of 
nitrogen  gas  commences  immediately  and  rapidly  increases;  the  liquid 
Womes  slightly  heated;  and  if  it  be  then  saturated  with  marble  and 
filtered,  it  will  afterwards  throw  down  malate  of  lead  from  a  solution  of 
the  acetate.  (Piria.)  —  5.  By  solution  in  most  of  the  stronger  acids  and 
lieating,  asparagine  is  resolved  into  an  ammonia-salt  and  aspartic  acid: 

CNmsQ*  +  2HO  «  eNH"0«  +  NIR 

It  dissolves,  without  effervescence,  in  cold  nitric  acid  (Robiquet),  forming 
nitrate  of  ammonia  and  aspartic  acid.  (Plisson  &  Henry.)  It  dissolves 
in  3  pts.  of  oil  of  vitriol,  without  blackening,  forming  sulphate  of  am- 
monia and  aspartic  acid,  which  when  heated  turns  brown  from  decom- 
position. (Plisson  &  Henry.)  Dilute  sulphuric  acid  likewise  converts  it 
into  ammonia  and  aspartic  acid.  (Piria.)  Its  solution  in  strong  hydro- 
cbloricacid  evaporated  at  a  gentle  heat,  leaves  sal-ammoniac  aud  aspartic 
add.  (Plisson  &  Henry.)  Tbe  lamina;  of  asparagine  which  form  when 
its  solution  in  hydrocnloric  acid  is  evaporated  to  a  syrup  after  an  hour's 
boiling,  are  distinguished  by  their  deliquescence,  arising  from  adhering 
bydrocbloric  acid;  if,  therefore,  the  liquid  bo  saturated  with  pieces  of 
Diarble,  aspartic  acid  of  ordinary  solubility  separates  out.  (Piria.)  Con- 
centrated acetic  acid  likewise  forms  aspartic  acid  and  acetate  of  ammonia, 
though  slowly,  (Plisson  &  Henry.)  —  G.  In  a  similar  manner,  aspara^no 


uttMNtts-innjccs  cHJ*fi«o'. 

C»NUH)»  +  NIP. 

ffcM«  afevlj  At  ft  boiling  hemi. 

itK  a^paragiiie  gires 
.)    WboB  aadk  a  mixtore  ts  taaed  at 
of  potafih  formed,  vl 
villi  evolation  of  hyd 
W  poU^h.  (Piria.)     Pi 
lo  vedaea^  likewise  obtained  o 
-— Cold  polMh-atladoa   eliminatet  ; 
Tcrf  wmA  eoacenttated;  the  bot 
f^SOlj.  (P!i— a  A  Henry.)  —  By 
IJit  ft».  (1  At.)  of  Jay  a^iaca^De  are  conrert^d 
•f  asfartae  add.    (PauUua  ft  Pelonxe.)  —  Mmci 
•r  laad  iikcvi»  itnamfom  aapaia^no,  when  boiled 
vift  it  fev  MBi  tnae  ia  valer.  jicU^g  asai*Bia  and  a  salt  of  ft9|ailj( 
aD^  (Plima.)  —  7.  Aifanpaa  ifiaBolvad  in  vater  is  very  slovly  coo- 
'^Rte^  Vf  htSBmg  mmitr  tW  avCany  pmnre,  into  aspartato  of  Aniroooit 
ft^lfiij);  b«t  vWa  k  M  tptlifl  in  a  seaUd  g1a«s  tube,  and 
to  3  «r  4  atmospberes,  tbe  decoispo- 
\j  wkkaai  CBnnatioa  of  any  permaneot  fu. 
)  —  0«  libe   otber  band.   asparA^ine    dimolrrd  m 
by  I  ijiMian  to  a  pressure  of  30  atmospfarrrs  at 
(rilMii.  J,pr.  Cftcm.  20.  69.)  —  8.  Tbe  eolntid 
crptak  Bay  be  kept  withoot  alteration,  liat  Um 
wbadi  ctill  retain  aooie  degree  of  colour,  p4aN» 
aeqaxring  a  riigbtly  alkaline  reaction  laA 
IW  odUttr  of  fliifyiay  aainal  aabituieee,  and  bcoomiug  corerod  wiiJi 
a  fila  af  ialannii  wulc  the  wbole  of  tbe  aiparagine  ii  converted  into 

Coasv^acBtly^  S  HO  aad  2  H  ara  added  to  tbe  aFparagino,  tbe  liydnfM 
btbg  dMivad  from  tbe  patrefyn^  Matter.  The  solution  of  ^mMy 
poia  aapaia^ine  paases  iato  tbe  aaaie  state  of  fermentation,  oa  a44ilMi 
of  a  email  anantity  of  tbe  juice  expressed  from  the  young  aboote  ^ 
vetclics.  (Piru.)  Aspaiagiae  fermented  under  the  inficcncc  of  eaeria^a 
ct^nrerted  firet  into  afpartate  of  ammooia,  then  into  sncdnate.  Qkr 
sai^os,  p.  110.) 


1 


>^  CMMnatwns,  Wilb  Water.  — «.  ffydraterl  Aspnraqxne;  ^ 
il^pewv**'""''''"''*^'**'  ^  2*1.)  — Tiansparcut,  colourlesa  eryatak  h*" 
iMl^ny  to  the  right  prismatic  8>-st«m.  —  Kectangular  octobedroos,  trtt»- 
cattd  on  the  shorter  edges  of  tlio  ba«e  and  at  the  acute  angles  of  tfc« 
ba«».  (Vftm|Helin  &  Robiquet;  PUason.^  Right  rhombic  prisms,  a' :  »  = 
130  (Viiuq.  A  KohJ;  129-30  (Bcmhanfi);  the  acute  [eummiu  and  tctv»- 
tml  I'tl^i'M  Irunoatcd  (Van<j.  &  Rob.);  the  acute  sumniilfi  trancated.  b«* 
only  two  terminal  co^s  truncated  at  each  end,  and  on  altematfl  wM: 
p:  II  =116"  21'  (Bemhnrdi).  Six-sided  prisma  (Pliason  k  H«eit); 
rhoniliulirdrouff  [1]  nnd  six-elded  prisms.  (LcMy).  —  Comp»»Beratorfl.l^«*- 
i^^rw,    12,  r,H;  Mtllrr.  fAtt.  Mmp.  6,  ICO;  m\w  Popg  :^6.   477). 

Tlic  crysttiU   of  n^paragiuo  are   ban!    and  brittle    (Vaa<|V«Ul  * 


ASPAUAGINE. 


l-ij 


Rubiquet),  and  crumble  to  powder  with  a  crackling  noise  between  the 
teeth.  (Plisson  &  Henry.)  Their  specific  gravity  at  14**  is  r519, 
(Pli6aon  &  Henry.)  They  are  inodorous  (Plitition  it  Henry),  and  nearly 
tasteless  (Robiquct) ;  bare  a  juir.y  taste  (Pliason  i:t  Hcury ) ;  a  cooling 
but  flomewbat  nauseating  taste.  (Vaiiqnclin  &  Kubiqaet.)  Tiicy  do  not 
impart  any  odour  of  aspamgus  to  tbo  urine,  eveu  wbea  taken  iu  largo 
Quantity.  (Flisson  d:  Honry.)  Their  aqueous  solution  slii^'btly  reddens 
litmus.  (Plisson  &  Henry,  Piria,  Troninisdorf,  Leroy.)  They  arc  per- 
maneut  in  the  air.  (TrommsJorfF.)  They  fioftcn  at  100"^  (Plissiou  & 
Heuryi,  becoming  milk-white  (Biltz),  and  giving  off  all  their  water 
(Boutron  k  Pelouzo;  Liebtg),  wLtuh,  according  to  Liebig,  amouuta  to 
12-  35,  and  accordin;,'  to  Marchaiid  {J.  pr.  C7wm.  20,  204.)  to  I:^-20  per 
cent.  IT.  Tlio  aolution  of  asparagiuc  in  water  or  in  alkalis  turns  the 
plane  of  polarization  of  a  ray  of  light  to  the  left,  but  its  solution  in  acida 
turns  it  to  the  right.  J^ike  other  circularly  polarizing  bodies,  it  forms 
staid  having  hemihcdral  faces.  (Pasteur.)  IT. 


f. 
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h.  Aqufous  Asparagxnf.  —  The  crystals  dissolve  in  11  pis.  (Blitz),  in 
about  (JO  pts.  (Leroy),  in  58  pts.  (at  13",  Plisson  &  Henry)  of  cold 
water,  and  in  4*44  ptd.  of  boiling  water.  (Biltz.)  It  dissolves  in  greater 
quantity,  the  moro  completely  it  is  freed  from  aspartate  of  lime  and 
magnesia.  (Hogimbeau.)  From  a  saturated  aqueous  solution  mixed 
with  an  equal  quantity  of  alcohol,  crystals  of  OApiimgiuo  separate  after 
a  while.  (Biltz.) 

Asparagino  cannot  be  melted  with  phosphorus;  when  it  is  melted  with 
sulphur,  it  forma  a  red  solid  mass,  which  melts  again  at  a  stronger  luNxt,  and 

f fives   off   sulphuretted   hydrogen,    but  without    decomposition   of   the 
greater  part  of  the]  asparagino.  (Plisson  &  Henry.) 

Sulphate  of  Atparagine.  —  The  solution  of  1  pt.  asparagino  in  1  pt. 
dilute  sulphuric  acid,  evaporated  over  oil  of  vitriol  at  ordinary  tempe- 
ratures, deposits  crystuls  of  nsparagiue,  and  leaves  a  motbcr-liquor, 
which  dries  up  to  a  colourless  amorphous  ma.ss,  from  which  c.arbonate 
of  lime  throws  down  asp.oragiue  iu  its  original  state.  (Dessaigncs  & 
Chautard.)  H.  With  less  than  2  At.  sulphuric  acid,  crysttUs  of  nspai*RLauo 
always  separate  out;  a  solution  of  a.'^parngine  in  2  At.  sulphuric  acid  no 
longer  yields  crystals  of  aaparaginc,  but  the  compound  cannot  bo  obtained 
in  crystals,  even  ou  addition  of  alcohol.   (Deesuigncs.)  ^. 

ffydrofMorate  of  Aspa rapine,  —  a.  A  solution  of  1  At.  afiparagine  in 
1  At  hydrochloric  acid,  evaporated  over  lime  at  ordinary  temjieritures, 
leaves  a  very  solid,  pleasantly  acid  gam,  which  containa  but  a  mere 
trace  of  sal-ammoniac,  and  yields  aspanigine  again  when  decomposed  by 
carbonate  of  &odn»  (Dcfwjaignes  it  Chautard.)  — ^.  A  crytitallizoit  compound 
isobtained  bydi^^olviug  I  At,  a^pnrugine  in  1  At.  dilute  liydroL-hloric  acid, 
evaporating  the  solutiuu  at  a  i:outlo  boat,  and  adding  alcohol. —  The 
KXU113  compound  is  likewise  formed  by  cxpoblng  hydnitod  asparagino  i» 
e  powder  to  the  action  of  dry  hydrochloric  acid  gas,  iiud  u^^\Vv\x^ 


^ne 


54-?  HTTTIZM  :  AlODOGEX-SUCLECS  CAd^EHK 

zi*  -fTreaB  :f  ^  z^f  :t  x  fcream  of  drr  air :  the  afpumgina  Umo  ia- 
■-?!*«9  is  ▼^i^:  -T  i;?'l*  p<r  cent.  Tfie  compoand  when  exposed  to 
=t»-s  LT  r~i?  :■?  v::-:  Ta-«:.^r5:  acd  on  dUeolrioj^  it  in  hot  watw 
irr-fr  -Ji-?  »-..i--:t  ::  li-ss.?  r*r«>ir«  had  coaced,  and  leaving  the  Eolation 
-r  v:.:.,  !arr^  :r-4^aL«  iprurAW  cat.  vldch,  after  rapid  washiog  and 
iiTTt-z^.  AT*  z.':u  i-r !:;-•*;•«=.;_    I>essaizces.) 


r-i»r-*ip- 

'>-^nTf ... 

112-0    —     "S-M 

36-4     .    21-62 

21-39 


O-^T'^  EC-  lM-4     _  100*00 

'.  AiiTirris  xtran^.z*  abi»>r)i«  drr  liTdrDcfalorio  acid  gas.  After 
zhfs  *i-r«:-A=:  ::'  ru  iii  ^-w^  c<>=x-jined  for  a  long  time,  a  componnd 
■wfc?  :'z±:z-.'L  w'-:.;i  is  t»o  isftanees  rielded  10-02  and  10*98  p. c. 
*i-i-.:L  .-•  s^.L      71-  :t^-:^  2CX*HH>«,HC1  requires  1211  p.c. 

1--...-.  ...-  _i,-.--7-  .f. — Oa  dissolring  1  At,  asparagine  in  1  At. 
v';:-?  r  rr: :  i.-iL  ■.■•■T.->:-tra::zj  the  ^Intion  to  a  symp  in  vacao  over 
::—•?.  iz  L  -z'^-y.z^  :!*  re*:i--»  in  a  cenily  heated  drying  chamber,  it 
c^z^<  i'.zi:tfZ  iZ'.'.T^W  to  lar^  non-deliquescent  CTystali^  containiog 
-:;i:z^  ci:  ±-T4nci=e  \zi  ritric  acid.  (^De^saignes.)  T. 

--'•'*' ^V  ''-''■'''  -P-'^^- — A  warm  aqueous  solution  of  aspangine 
iiX^:>:?  ^r.  i'.'xi.l:=-e  ?»c::>-n.  by  addition  of  a  mere  traoe  of  potash,  and 
c::  vv».>.rj  yif'.  ;<  ory*':^!?.'  which,  after  vashing,  redden  litmus,  and  a» 
ir<*  fr;~  ^•■ri^l.  PMs*?.:!:.'  Crvstals  of  aeparagine  (but  not  the  sola- 
tior  .  :rva::<.i  wi.h  a  fa:3raied  ^>tntii>n  of  bicarbonate   of  potash,  eTolre 

■f:on  not  till  crently  heated.  (Plissoo  t 


a-ri. 


v.. 


H;*r:rv,  —  T'::-:*  v'r;ri:a".l:r:e  pi>wder  of  aspaiagine,  when  an  alcoholic  wla- 
i::v.  v-:  r--:i>h  :«  r-  v-r^^i  uy-.-a  :t,  forms  a  soft  compound,  which  becomet 
*vt::'.^v  W>t-:  hc-A:^:-;.  -r.  i  r.::x«  little  or  not  at  all  with  the  supernatant 
*.:;::.':.  :;:#  *v?u-^  TYv-ratodly  wa»hoJ  with  water,  and  dried  in  the  hot 
.\:r  oKA:"*:vr.  '■[■c  *.:;?  .run'-r-.y.  and  solidities  on  cooling  to  a  tianitpan^t 
i\^l.v*.r'..'<s  ^;a<*.  -n'./.oh  ivr.t3ins  2*.M0  p.  c.  potash,  and  is  therefore 
i"N-:rKO\  ;T"~f  frr::'!  KOA"^N-HnV  Azne*  much  better  with  the  qu«otitTn( 
jv'T.wh  :Vo:-..-.*—  i"!:«.*  o-c:}x-»und  swdU  up  strongly  when  gently  heated, 
and  c^vos  oiT  ar.v.uor.:A.  i  Laurent.)  —  T.  On  gnulunlly  adding  an  exccM  of 
fiuoly  ivMiiiiivl  asvar.ifino  to  an  alcoholic  solution  of  potash,  pentlr 
hoa:t>l  in  a  s;i:ts*  tube  cltvseil  with  a  cork,  the  liquid,  which  is  at  fii*t 
turbid,  KsNMuos  oloar  after  a  white,  and  the  sides  of  the  tube  boconw 
tv\»»r\Nl  with  Limiuatol  crystals.  tOossaignos.)  T. 

A>|UiMu*  a^jvir-viuo  doos  not  precipitate  Wyta-water.  (Plisson.) 
Aqius^i:;!  a-ii»;ir:»f  :no  forms  with  lime-water  an  alkaline  mixture,  yield- 
iui:  orvs::iN  of  asiMra^rino.  which  nvlden  litmus  affain  after  washing,  bat 
ivnt:nn  :i  Ijttlo  limo.\Hiltif.)  —  •".  Asparagine  dissolves  lime,  but  the 
roinp.Min.l  .!»•.'*  not  orvsinliiro.  and  ronM  not  be  obtained  without  exw* 
ol  Iiino.  Wlu'M  hoatisi  to  100',  it  gives  oft'a  small  quantity  of  ammoaii- 
\\*!io)»  driod  in  v;u-ik>  nnd  »liH*om|»oscd  with  oxalic  acid,  it  yielded  SOW. 
•JO.'O.  »nd  I'O  «J2  p.  0.  limo.  and  S4-07  asj>aragiue  dried  at  130'.  The 
Winul:*  r"\  M'l'aO'  n»quirvs  18-«0  p.  c.  lime,  and  84'41  p.c,  asparajriiif* 

A'ftict'M^  Htf|»ar«t^ine  does  nut  precipitate  tartar-emetio>  bask  aceut^ 
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of  lead,  ferric  or  ferroBS  salU,  or  nitrate  of  silver  (Plieson);  or  proto- 
chloride  of  tin  (Trommsdorff) ;  or  the  salts  of  manganese  or  copper 
(Pliason  &  Henty). 

Atparagine  vitk  Zinc-oxide.  —  A  solution  of  zinc-oxide  in  boiling 
aqneoas  aaparagine  yields,  on  cooling,  crystalline  laminto,  which  give 
off  only  a  trace  of  water  at  100°;  they  contain  2517  per  cent,  of  zinc- 
oxide,  and  are  therefore  =  ON'H'ZnO*.     (Dessaignes  &  Chautard.) 

%.  Aiparagine  Vfiih  Cadmic  oxide.  —  Cadmio  oxide  dissolves  readily 
in  aqueous  asparagine;  and  the  liquid,  if  filtered  hot,  deposits  on  cooling 
a  large  quantity  of  delicate  shining  prisms.  (Dessaignes.) 

2>ritd  in  vacuo*  Dessaignes. 

CdO   64     ....     3405     34*66 

CN^HSQ* 124     ....     65-95 

CNm^CdO* 188     ....  100-00  f. 

Asparagine  with  Lead-oxide.  Asparagine  boiled  with  an  aqueous 
Bolntion  of  neutral  acetate  of  lead,  slowly  drives  out  the  acetic  acid  and 
forms  a  solution,  which,  when  evaporated  over  oil  of  vitriol,  leaves  a 
colourless  gum,  difficult  to  dry  even  at  100°.  —  The  aqueous  solution  of 
1  At.  asparagine  and  2  At.  nitrate  of  lead  leaves  a  gum  but  no  crystals 
when  evaporated.  (Dessaignes  &,  Chautard.) 

Asparagine  with  Cupric  Oxide,  —  I.  The  azure-blue  solution  obtained 
by  boiling  asparagine  with  cupric  oxide  and  water  deposits  an  azure-blue 
crystalline  powder.  —  2.  Better :  A  mixture  of  the  hot-saturated  solutions 
of  asparagine  and  cupric  acetate,  yields,  especially  when  heated,  an  ultra- 
marine-coloured precipitate  which  increases  as  the  liquid  cools.  —  The 
compound  does  not  give  off  any  water  when  heated  to  lOO''  in  a  dry 
current  of  air,  but  decomposes  at  a  higher  temperature,  with  copious 
evolution  of  ammonia.  It  is  nearly  insoluble  in  cold  water,  dissolves 
sparingly  in  hot  water,  readily  in  acids  and  in  ammonia.  If  the  copper 
be  thrown  down  from  the  solution  of  this  salt  by  sulphuretted  hydrogen, 
the  filtrate  yields  by  evaporation,  crystallized  asparagine  in  its  original 
•Ute.  (Piria.) 
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IT.  When  1  At.  asparaffine  and  1  At.  cupric  sulphate  were  dissolved 
together,  the  mixture  yielded  on  cooling,  needles  of  the  compound  of 
ASpara^ne  with  cupric  oxide.  The  liquid  filtered  therefrom,  which  was 
blue  and  strongly  acid,  could  not  be  made  to  crystallize.  It  contained 
aaparagine,  Bulphurie  acid  and  cupric  oxide.  The  reaction  may  be  repre- 
sented by  the  following  equation: 

2CWH0O*  +  2(CuO.SO»)  -  CN«H"CuO«  +  C«N5irO«,HO,SO»  +  CuO,S0'.  % 

Asparagine  with  Mercuric  Oxide.  —  Red  oxide  of  mercury  dissolves 
readily  in  hot  aqueous  asparagine,  forming  a  colourless  liquid,  which  after 


Lvrzizsi ,  _:-- :i:-i5-\r<cix";:s  oac^d-^*. 


MiTifyrrTKaig.  i.cua  &  -vHi!-  zetaiiiizA^  wis^  v^ler.aBd  dries  op  to  4 
rmL.  Txiii  rxiiL  rr*-Zi  tn  &:  I'X^*.  »«gTr-™y  %  dazfc  citT'  colov,  and  if 
-zitsL  c:=.:C'  e-d  n  -ri-.sr.  >4.'r*i  4  ;ii:^  caxisiT  id  pVT*povd«r,  vbicfa, 
▼-1*31  rr::iru:£-i!  t-.u.  r  .-i  lii  ijir.-ra^irie  *qL  voai^ucax^  tbe  gold 
"'wM.  r*rt«.*  >  Ti^itir^  .  — *'  Ct  rrkiskZZr  *-^^r  ■lerewic  oxide  to  & 
jire  sn.cz-a  ;•:  Lf^rLn^n-*  -l—  h  in  iic^r^  ciaaciT**^  and  then  filtering 
flfiL  {*"i»i::TLi.-Tr-  ui*  I  ._^i  ISfi  T^  s^  a  £siiaBT  mass,  Tbich,  ifier 
trrn:r  -i  ti*:*!-:..   ;:Lii_ie£    :zlr  *:  ■£>  |l  C-  meatmJc   oxidet  iiute»d  of 

rii*  ▼•Lf  :;Gtei  11  f i.-wa  :;  i:"-lzrr  vu£7  ia  mhA  mereuic  <ixide  wai 
scF^nfii*-L  Li'i  "jrf  !•;  Oi  Xtil-i-  r!L  lie  cxSde  wa»  eoorerted  into  %  pc^ 
r'i^  T  T 1  :f  Ti:  v  i^r  * rr'.&.  iJrsr  :«fcTtr  sertnu  tisMS  va^ed  witk  boiling 
-r-t^^r  — r^  Ji-i  Ti-iii.'.is  vl-rl  u.^  r>:  jct'k  exan^jeaUier  wiUi  tfae fonnn^ 
CTfc^rT"  J**  iHr- .  -c  "^r-^  !?"2^H*'Z''.  Slir'X  as  the  fuUovisg  oompariaoa 


J>c5^i,ia^  C^-iPO^H^    C^"-liX)».2I]sa 


Xmmr  r=ia     —  fii':       -     f^^  £3:1     6207 

Anmpur    crifx  c  1*1 '      *I  rf     —     <;■♦*  S#-93    _  37*15 

;k::        ::ii>  uo-t^  100-00 

-irr-r ":-.":«?  r  'I  JCr^n'-ic  Ci':-^f. — WTien  I  At-  aspMtagine  aiH] 
1  A:.' n»fj^-;-r'f  r^;r.'>5f  ves*  c;?s»:'lTfri  to£<etbtir  in  water,  the  liquid 
T3tl£f£  ;a.  r^.-Lrj.  &  =ixiir*  of  Jelicate  prisms  and  laije  crystak,  \ho 
iuTjc  p:iLix>-Jrir  :i  ^^iiirariw:  Vst  a  mloiion  of  1  Al  aspanicinc  an<i 
4  \z.  itfrrtr.-r  Vii.c-^f  iritided  a  hcaoocwieon*  oop  of  ciystala  rc«m- 
"iCTr  Urf  jOziocT  T«sc!-  il»cTe  sKsn^-oed.  (Dessugnec.) 

I>-»tS  :%  raevi- 

c^=^-y  --- 

«Hf   -- 

4  tl ..  


DcMiigiiei. 

l?*s»  .. 

..     IS-ul 

4«t-0     .. 

-    59-36    .. 

5910 

Ul-6    . 

21-03    ._ 

21-02 

o-"E\>.4afC:  ...   —       --.  €;s-6  ...  ioomw  t. 

jjB:.-"-.r-if  t-.s«  5  "TTT-Aniff.  —  Oxide  of  eilrer  dissolres  rery  readilr 
!2  K-:;:r.j:  t^^:c.5  tsparafine;  and  the  colonrless  filtrate  eraponteJ  in 
;i.f  i^arf:  ^'-ver  1:;  cf  TitroL  yieliis  crrstals  onited  in  fungoid  ma5505, 
v)-.ich  a;^  Ksck  br  rcJM-xed  and  rellovish  brown  by  transmitted  li^bL 
A:Vr  xlT\-'r..£  in  >-a«^  ever  oil  of  Vitriol,  thev  contain  45-77  p.  e.  ailvcr, 
aad  art*  tif lifon?  =  Cy-WAgOK 

Afi''  ^-jn-f  vit'i  yiT'fif  <■/  Silver.  —  The  aqneons  solution  of  1  At 
A^\vins::zc  and  1  At,  nitrat*  of  silver,  yields,  when  eraporatcd  in  ibo 
dirk  ovor  v-il  o{  vjuiol.  £rfi  crr^tals  uf  aspara^ne,  then  dendritic  ciystabi 
wi;;oh.  a:u-r  drv:nir  over  oil  of  vitriol,  contain  41-33  per  cent,  of  silver. 
A  n::xt::re  *  f  '2  At  nitrate  of  silver  and  1  At  aspamfiine,  yields  if 
i-v.;jo:ai;.n.  frvMalHno  discs  consisting  of  very  fine  needles,  which  pve 
» :r  i.i  :h\"z  at  \00\  contain  477,  and,J  after  reciystalliBUion  from  water 
and  *!rvir.:  at  U'O \  4Mt9  |».  c.  silver:  they  are  therefore  perbtpi 
r  ON'HXV.  2iAcO.  X0\>  (IV^fisaigncs  A  Cbautard.) 

Asrara^ino  1:=  in^duMc  in  cold  absolute  alcohol  (Plisaon  A  Hennr);  it 
•olubic  in  ooldj  but  ui5!Jolres  in  700  pts.  of  boiling  alcohol  oi  9$ftt 
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eeot.  (Biltx);  it  dissolves  in  1000  pts.  of  cold  nnd  290  pts.  of  boiling 
aleohol  of  80  per  cent;  and  in  500  pts.  of  cold  and  40  pts.  of  boiling 
aleohol  of  60  per  cent.  (Biltz.) 

It  does  not  dissolve  in  ether,  or,  even  witb  the  aid  of  heat,  in  oils  either 
fixed  or  volatile.  (Plisson  &  Henry.) 

Oxalate  of  Asparagine. — An  aqueous  solution  of  150  pts.  (1  At.) 
ciystalliied  asparagine  and  126  pts.  (]  At.)  hydrated  oxalic  acid,  yields 
by  evaporation,  a  homogeneous  mass  consisting  of  very  small  crystals, 
which,  after  drying  in  vacuo,  amount  to  222  pts.  and  give  off  nothing  at 
loo**.  Consequently,  6  At.  of  water  have  escaped,  and  there  remiuns  the 
eompOQud  C*N'H*0*,  C*H'0'.  —  An  aqueous  solution  of  2  At.  asparagine 
and  1  At.  oxalic  acid  in  water,  yields  by  evaporation  a  crystalline 
mixtare  of  the  same  compound  and  pure  asparagine.  (Dessaignes  & 
Chaotard.) 

T-  MaUmide*  C*N'H*0*.  —  Xtomeric,  if  not  identical]  with  oiparagine.  — 
Obtained  by  the  action  of  ammonia  on  malamic  ether.  When  malamio 
ether  is  dissolved  in  alcohol  and  ammoniacal  gas  passed  through  the  solu- 
tion, pure  malamide  separates  out  in  roundish  nodules.  -—  Or  the  same 
resnlt  may  be  more  easily  attained  by  mixing  malic  ether  with  strong 
alcohol,  passing  diy  ammoniacal  gas  through  the  liquid  and  then  leaving 
it  at  rest.  Malamide  appears  to  resemble  asparagine  in  most,  if  not  in 
all,  its  properties.  Crystallizes  from  its  aqueous  solution  by  slow  evapo- 
ration in  vacuo,  in  right  rectangnlar  prisms  with  dihedral  summits,  whose 
bees  meet  at  an  angle  of  92°  SO'.  (Demondesir,  Compi.  rend.  ZZ,  227 ; 
Fkstenr,  N.  Ann,  Chim.  Pky$,  38,  437;  Jahrei^.  1853,  411.)  % 


c,     Nitrogen-nucleL 
a,  NUrogcn^nucleus,    CN'AdH'. 

Creatine. 

O'NW0*=C»N»AdH^0*. 

Chkvreul.     J,  Pharm.  21,  234;  also  J.jpr.  Ckem.  6,  120. 

Max  Pbttenkoper.     Ann,  Fharm,  52,  07. 

LiBBio.     Ann,  Fharm.  62,  282. 

Ujsintz.    Pogg.  62,  602;   70,  460;  73,  696;  74,  125.  — Compi.  rend. 

24,  500. 
Grboobt.     Chem,  Soe,  Qu.  J,  1,  25;  also  Ann,  Pharm,  64, 100. 

JTrcff/m,  OAi/iiM.  — Discovered  in  1835  by  Chcvreul  in  the  juice  of 
fledi;  more  minutely  examined  by  Liebig  in  1847. 

Sources.  In  the  muscular  flesh  of  mammalia,  birds,  amphibia,  and 
fishes.  Lean  horse-flesh  contains  0*070,  and  the  flesh  of  poultry  0*35  per 
eent.  That  of  the  marten  yields  less  than  that  of  poultiy,  but  more  than 
that  of  other  mammalia;  after  horse-flesh  follow  in  decreasing  series  the 
fleeli  of  the  fox,  roe-buck,  stag,  hare,  ox,  sheep,  pig,  calf,  and  pike; 
bollock  5  heart  contains  a  large  quantity  of  creatine.    Fat  aau3Q»&&  -^SkX^ 
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-_    -  .   :i:.  .-:-  -    ■  '■'-     i-r  r:?--::-j  re^MUh  liijai<I,  which  le-iilfo* 

:-_-■?•:-•::".         :r.   :.  "^-_--  j'-i.*;'  -a*k  over  tho  vrater-bath.  l:ii 

1  :r  :  ':*.  •  •'.->■  ^  'r-ir-^  c*:v:y'i<'.e\y  fvparat«<l  in  the  fonn  of  s 

_;      .-       ,.:  :  .;  -..-  :  !■;      :"  :':^    !:.::!!  rvv.;ai:i?  cloar  irhcu    lH^ilt>l,     T^ 

:-     :   -.    .....d     ':.'.r.r'.   :>  ra   .-'-mo  kin-U  of  meat,  it  ^IU^t  W 

•.:',:.   :  i;   ::  :r  :l*  ui'.     The  li*juiJ  is  then  £tr.iineiL  fiM 

•     .".    ,  •  :.   •    '■    ..•:'.:::'.   l'..:\:    j  ro>?o4   out,  then    thn<ii^h    jujit 

I..C    -.:  -:      ri     r  in    '--.e   i  !•!   v-r"   i:.c   oi,    ruc-burk,    faarr   wr  loi.   ■shs 

c*  i  :  :;■      -  3  Mv  ■■'■''  -•':.  rt:-.:r.»  a  nuiliMi  tin! :  that  fn»in   vml,  (vulirt  i>r 

o«Ai;*       .    -:  r*-.  ji*: ;.   -^'"i    p  'i^ry  j:eM  a  lUMfly  tr.in*parrnt  tiltratr.  whi.li  * 

our*^ !:  T  •  T  •■  !■•   tAin.Tii  *'^  iTc.tiiiic' :  lK>i-«c-l1t*Hh  and  pike  yitld  a  turbiJ  lilntf 

Utntf  **rc  tui Titt-d  alone,  rren  Mow  100\   it  would   beconif  rtiloarrt.  i" 

mc*  of  t:.f  prince  of  fnt  and  whrrh  would  decompose  Ihf  rrvaiiw.  — 1»' 

jHk.brova  srnip  baviap  the  odour  of  roa«l  meat,  wbicli  would  jktd  batam* 
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noall  quantity  or  creatine,  even  after  long  standing.     Tliia  apprare  to  be  the  reason 

why   Berjclius  {Jahrtuber.  8,  589)  and  Fr.   Simon  (A'.   Br.  Arch.  26,  28.3)  did  not 

aacrecd  in  preparing  rrcatinp.  —  Tlie  filtrate   IS  then  niixeti  with  saturated 

barrta-watcr,  the  addition  of  that  liquid  being  continuwl,  even  after  tbo 

filtrate  Iiae  been  rendered  neutral  or  alkaline  by  it,  as  lung  as  a  precipitate 

of  phosphate  of  baryta  and  phosphate  of  inaguetjia  continueD  to  furra; 

the  filtrate  evaporated  in  a  Blmllow  Win  over  the  water-bath  to  ^'^j  and 

the  tbickiah  re^iidue  net  aside,  first  in  a  warm  place  to  evaporate  further, 

and  then,  after  crystallizatiou  has  cummcuced,  in  the  eold.  —  The  ftltrnte 

^hAoiu  poultry  reuiaias  clear  wtieii  evaporated,  and  becoiiiea   covered  with    a  fdm   of 

I^^Evboaate  of  baryta  if  too  much  bnryta-wat^r  hn£  been  added  ;  that  fi-otn  beef  becomes 

^^^vercd,  when  concentrated  to  a  thin  syrup,  with  a  mucous  scum  which  swells  up  in 

water,  but  is  insoloble  and  must  be  removed ;  and  that  from  v«il  or  horse-flesh  with 

films   which   arc   continually   renewed  and    must  bo  rontinnally  tkimmed  otf.  —  The 

neodles  thus  obtained  are  ecparated  from  the  mother-linuor  by  filtra- 
tion, washed  first  with  water  then  with  alrobnl,  and  diflsnlved  in  boiling 
water;  and   the   solution,  if  eoloured,  digested  with  a  small  quantity  of 
l^blood -charcoal,  then  filtered,  and  left  to  cool,  whereupon  it  yields  pure 
^Brystals  of  creatine.   (F^iebi^.)  —  If  a  Hufticient  quantity  of  baryta-water 
^^uui  not  been  added,  the  crystals  will  be  contaminated  with  pho$^pbato  of 
HpDAgne«ia,     In  that  ca^e,  the  hut  uqueons  tiolutiim  must  bo  boiletl  with  a 
^^mall  quantity  of  hydrated  oxide  of  lead;  digested,  after  filtration,  with 
blvMxl-eharcoal,  which  removes  the  last  traces  of  lead;  and  the  filtrate 
again  left  to  crystallize.  (Liebig.) 

c.  As  the  chopped  flesh  of  pike,  whon  boilod  with  water,  swells  up 

to  a  gummy  mass,  from  which  the  liquid  cannot  bo  expressed,  a  mixture 

of  the   chopped   flesh  with  water  must  bo  thrown   upon  a  f«nnel;  smnll 

quantities  of  water  allowed  to   run  gradually  through;  and   the  slightly 

turbid,  acid   liquid,  which  snielU-   and   tastes  of  fish,  scpanited  fnmi  the 

soft,   white  cnn£julum,  precipitated  with  baryta  water,  then   filtered  and 

^g#vaporated.     It  then  forma  on  cooling  a  colourlo.«s  jelly,  in  which,  in 

I^Ppbc  course  of  24  hours,  crystals  of  creatine  begin  to  form.  (Liebig.) 

^"        The  extract  of  the  ficsh  (»f  poultry  or  pijreons  deposits  brown  Hakes, 

together  with  the  creatine  cryKtuls;  —  the   flosh  of  bulhick'a  heart  often 

rielde  but  few  of  the  purer  cry^^taIs,  but  a  considerable  quantity  of  brown 

ikea,  from  which   boiling  water  extracts  a  large  a*lditional  quantity  of 

itine.     From  skate  and  cod  the  juice  may  be  ejvsily  expressed,  after 

le  flesh  has  been  mixed  with  rather  more  than  equal  quantity  of  water; 

10  jelly   ultimately    obtaincil    from   it,    in   which   the    crcatinc-crystala 

>rm,  dissolves  readily  in  cold  water,  and  ihqiosits  more  crystals;  the 

th   of  cod  yields   the  whitest  creatine.  —  From    the  i-yrupy  ruother- 

[MQTA  of  crude  creatine,  chloride  of  zinc  doe^  not  deposit  any  chloride 

of  zinc  and  cratinine,  or  only  a  trace;  but  the  mother-liquors  obtained 

in  the  rocrystalUzatiou  of  crude  creatine  yield  this  precipitate  on  a<ldi- 

tion  of  chloride  of  zinc.  (Gregory.) 

L  2.  Ftom  Cftlontie  of  Zinc  and  Cratinwr.  —  a.  The  solution  of  this 
pomponnd  in  boiling  water  is  digested  with  hydrated  oxide  of  lead,  till  it 
■cqni res  a  strong  alkaline  reaction;  filtered  from  the  oxide  of  zinc  and 
ksic  hydrochlorate  of  lead-oxide;  digestc*l  with  a  little  blood-charc-oal, 
Irbich  removes  the  small  remaining  quantity  of  letwl,  together  with  fibrin; 
Bie  filtrate  evaporated  to  dryness;  and  the  remaining  mixture  of  creatine 
ud  cratinine,  treated  with  an  eightfold  qunntity  of  boiling  alcolud  to 
■Lsaolve  out  the  latter  :  the  alcohol,  on  cooling,  likewise  deposits  crystals 
H  crcattno,  which  are  added  to  the  undissolved  residue  of  cre&t\\\»,  «xA 
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:. -.  ■_:  :  •  '•-i:-'L  -v-.-.l  "4^7:1- «-iier.  which  precipitate:! 
rr'-iTr  T  -^   \L'.    cT«'i:*r  ztkTi  ■:£  tie  auLering  fibrin;  car- 
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v.:    >  "."-:."    ••  I'rcjtino  in  ai|uoun#  lly|c^■ 
:  : .  ".  ly  c.-_:"rncJ  uij:oai:yu,  wiihoui  \\\- 
. ,  '.  z  --;•:."■;    s-^i  ;::".d  carbonate  nf  jKtUvi 
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"(Liebig.)  —  If  ilry  liydroclilorlc  acul  pis  lio  posseJ  over  140  pU.  (I  At.) 
of  bylrntetl  crcutino  liefttcd  to  100~*  in  Liobig*a  drying  apparatus,  llio 
weight  first  innrcnsca  by  abaorptinn  of  hydrorhloric  acid;  but  if  dry  air 
be  tncn  passed  tliroa^h  tbe  ajjparatus  for  some  time,  water  is  continu- 
ously given  off,  and  the  compound  diminishes  in  weight,  till  it  amounts 
to  only  154*16  pts.  and  contains  n8"05  pts.  (a  little  more  than  1  At.) 
Lydrochloric  acid.  Hence  3G  pts.  (2  At.)  of  water  of  crystallization,  and 
2  At.  more  produeetl  from  the  creatine),  have  been  given  off",  and  on 
the  other  hand.  .Ifi'O.'i  pt^.  (1  At.)  hydrochloric  aeid  have  entered  into 
coinbiiULtion  with  the  hyilrated  creatine  : 

C«X'H"(>»  +  HCl  -  CK^IUO'.HCl  +  4H0. 

131  pts.  (1  At.)  of  dry  creatine  fiimihirly  treatod  with  hydrophloric 
aeid  gas  take  up  ahout  lS-04  pLs.,  bccansc,  in  this  case,  only  IN  pts. 
(2  At)  water  ure  given  off  for  every  304  pts.  (1  At.)  hydrochloric  acid 
taken  up.  (Licbig.) —  The  colourless  eolation  of  creatine  in  nitric  acid 
of  sp.  gr.  1*34  gives  off  nitrous  ftimcs  when  heated  in  tlie  water-bath, 
and  leaves  on  evaporatioii  a  cnlourleijs  residue  [of  nitrate  of  cratininol], 
which  dissolves  in  water,  semiratcs  out  therefrom  in  Hinall  granules,  and 
does  not  precipitate  bichloride  of  jjlatiniim.  (Chcvreiil.)  —  4.  By  boiling 
with  a  Fniall  quantity  of  haryla  dissolved  in  water,  creatine  is  resolved 
into  sarcosinc  \ix.  4.32),  and  urea,  which  is  then  quickly  resolved  by  tbe 
baryta  into  carbonic  acid  and  ammonia.  (Liebig) : 

An  aqueous  solution  of  creatine  saturated  at  a  boilincr  beat,  and  mixe<I 
with  crystals  of  baryta  anionnting  to  10  times  the  weight  of  the  creatine, 
remains  clear  at  first,  hut.  if  the  boiling  be  continued,  gives  off  abun- 
dance of  ammonia;  deposits  carbonnle  of  baryta  at  the  same  time;  and,  if 
fresh  baryta  be  addfd  frnm  time  to  time,  \»  ultimately  found  tu  contain 
•carcely  any  thing  but  fiarcosiiio  and  carbonate  of  baryta;  and,  if  the 
operation  be  interrupted  during  the  strongest  evolution  of  ammonia, 
likewise  a  little  urea.  A  aniall  qii:intity  of  niiuther  substance,  probably 
urelhano  (ix.  274),  is  however  jirodiiced  at  the  same  time;  for  if  the 
alcohol  from  which  the  sulphate  of  sarcosiue  lf;t?  crystalUzoil  out  (ix,  433) 
be  n»ixed  with  water,  neutrarued  with  carbonato  of  baryta,  iiltered  and 
evaporated  to  a  thin  syrup,  colourless  needles  and  laminro  are  obtained, 
whicb  rcdJen  litmus  very  slightly,  fuse  and  volatilize  when  heated,  without 
leaving  barj'ta,  dis."olve  in  water,  in  alcohol,  and  in  30  pt^.  (tf  ether,  and 
whose  aquoou.*!  solution  does  not  precipitate  the  Kalts  of  baryta  lime  or  silver, 
or  neutral  acetate  of  lead,  or  corrosive  sublimate.  (Liebig.) — 5.  The 
aqueous  solution  becomes  turbid  by  long  standing  (if,  according  to 
Liebig,  it  contains  a  trace  of  foreign  organic  matter),  and  evolves  a 
sickening  ammonJacal  odour.  (Chcvreul.) — IT.  fi.  When  nitrous  gas  is 
itof^cd  into  a  solution  of  creatine  in  nitric  acid,  an  alkali  is  formed, 
having  the' composition  CNH*.  (Dessaigncs,  CompC.  reuti.  38,  83i>;  see 
aUo  ix.  378.)  —  7.  When  an  aqueous  solution  of  creatine  is  heated  with 
mercuric  oxido,  carbonic  acid  is  evolved,  and  metbyluramino  (C*NMr) 
obtained  in  the  form  of  an  oxalate.  (Dessaigncs,  ix.  357): 

2C«N»H*0»  ^  lOO  -  2C*N>H',C*H=0"  +  400'  +  2HO.    f. 

Comb ina( ions.     a.  With   Water.  —  «.  ITt/dmUd  Creatiue,  Cvystah  of 
trcfttine.  —  Creatine   crystallizes   from    its   aqueous   solution   in    trans- 
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'  ..-'i^,  —  Creatine  dissolves  in  83  pts.  of  water  at  IS 
*-  1  "Is.  il.icbig);  it  disaolves  abuudaDtly  in  hot  water. 
A  ^t;  irucd  at  tUo  boiling  heat  ;;oIidities  on  cooHdl'  id  a 

C:r:it:iio  dissolves  sLiwly  in  o:l  of  vitriol  and  witli"ut 
ivi-'.vli'oric  ucid.  (CL*:\r«--l  ■     It  dt.n-'s  not  ncutraliw 
:.  ^^,.:i  when  added  in  very  l^rj^:  .juaoiity.  (Licbiir.) 

■'•  /■-..'ri/.^.   C^X^IPOMIO.?"  .    '-1  tLo  //;;./>v.'''..'fl'-' 
.i>.'  v'btaiiied  in  tine  prisms     y  1>*  !v::i,'  creatine  iu  tlie 
.;■  .u'ld.  and  evaporaiiiiL'  tit  >,..-...u  at  -30   ur  iu  vacuis 
:\  ^%u;er  but  not  deliquewx-:.    I'-.a<ia;jnejt.) 
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boiling,  aqaeooB  solution,  added  to  cbloride  of  ziuc,  does  not  throw 
down  any  crystalline  compound,  but  yields  the  creatine  in  the  separate 
fltate  on  cooling.  (Liebig.)  On  boiling  the  mixture,  the  ziuc-precipitate  is 
ibnned  (Heintz),  probably  from  conversion  of  the  creatine  with  cratinine. 

Creatine  dissolves  in  2000  pts.  of  alcohol  of  sp.  gr.  0*810  at  15^ 
(Cherreul);  it  dissolves  in  9410  pts.  of  cold  absolute  alcohol,  more  readily 
in  hydrated  alcohol.  (Liebig.) 

ft  is  nearly  or  qnite  insoluble  in  ether.  (Heintz.) 


/3.    NUrogen-'nucleui.     C'N'HW. 

Cratinine. 

LiSBiG.     Ann.  Tkarm,  62,  208  and  324. 
Heintz.     Pogg,  G2,  C02;  73,  5^o;  74,  125. 

Kratinin,  Kreatinin,  Creatinine,  On  account  of  the  too  great  similarity  between 
the  wordd  creatine  and  creatinine,  which  might  lead  to  conruHion,  I  propose  to  drop 
the  e  in  the  first  syllable  of  the  latter.  (Gm.)  —  Heintz  and  Pottcnkofor  in  1 844, 
and  nearly  at  the  same  time,  discovered  in  human  urine  a  nitrogenous 
■nbstance  which  formed  a  crystalline  precipitate  with  chloride  of  zinc. 
The  crystalline  substance  separated  from  this  precipitate  was  regarded 
by  Pettenkofer  as  a  peculiar  compound  =C*N^HW  [plaiuly  n  mixture  of 
creatine  ami  cratinine],  by  Heintz,  at  first  as  an  acid,  and  afterwards  as 
ereatine,  —  till  Liebig,  in  1847,  showed  that  it  was  a  mixture  of  creatine 
and  cratinine  together,  —  which  cratinine  lie  had  just  before  discovered 
and  investigated,  having  obUiinod  it  by  decomposiug  creatine  with  con- 
eeutrated  acids. 

Sources.  —  1.  In  human  urine  to  tho  amount  of  0*5  per  cent.  (Petten- 
kofer), and,  according  to  Heintz,  likewise  in  tho  urine  of  horses  and  other 
mammalia.  Socoloff  has  likewise  found  it  in  the  urine  of  horses  and  of 
calves.  —  2.  In  muscular  flcdh.  As  it  occurs  in  tho  mother-liquor  of  the 
creatine  prepared  from  flesh,  and  as  dilute  acids  do  not  convert  creatine 
into  cratinine,  we  cannot  suppose  that  this  cratinine  of  muscular  flesh  is 
formed  by  heatiug  the  decoction  of  the  flesh.  (Liebig.)  —  3.  In  blood. 
(Verdeil  &  Marcet;  see  p.  250.) 

Formation,  From  creatine,  by  the  action  of  the  stronger  mineral 
acids. 

Preparation — 1.  From  human  urine,  — «.  Fresh  human  urine  is 
neatraliied  with  carbonate  of  soda,  and  evaporated  below  100°  to  a 
tyrap  (till  the  salts  crystallize  out,  according  to  Liebig);  this  syrup 
ezhaosted  with  alcohol;  the  filtrate  mixed  with  a  concentrated  solution, 
—  (Alcoholic,  according  to  Heintz),  of  chloride  of  zinc,  which  at  first 
throws  down  a  brown  amorphous  precipitate  containing  zinc  (phosphate 
of  sine,  according  to  Heintz),  then  after  several  hours,  crystalline  grains; 
the  whole  of  the  precipitate,  after  standing  for  some  time  collected 
on  A  filter,  (Heintz  washes  it  with  weak  alcohol;)  boiled  with  water, 
vbich  leaves  the  amorphous  precipitate  undissolved;  and  the  filtcaXQ 
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it  jifMi  jPtUov  cmtili^  wludi  msy  W  (tmJ 

ip«rBle4  t  ■  ilii^  witt  rtroitf  aleoboL  (Petteo* 

J — k.  f^B^  hMM  via*  ii  aastofiaeil  vHk  muk  of  tiniv:  chlonda 

of  fJiotphate   of  lime  «o«- 
tiH  tke  alto  erystallixe  oot;  32  pte. 
vitk  Ipi.  •fcUonde  of  zinc  tlUsolriK)  in 
itr  ef  WBler;  the  mixkare  set  uide  for  four 
4m;  aai  A*  ai»«iHfa^H  vUek  ■utiIm  in  iKxinlee  wasliod  wiU 
«Uot*k  (TiifcV) — c  PMnI  kmna  btim  m  boUed  with  exeos  nT 
if  Itet  tS  k  ■•  Bivpr  giftt  aff  ■■■hum,  Um  filtrate  er&poiit«d 
awTC  vitfc  cUoride  of  dnc;  mod  the  crytuli 

T*  fati^  At  o^nlii^  it  it  aat  good  to  no  bone-^Knrooal,  witdi 

dtfj  ■■§&  W  AiolygJ  ra  bot  water;  tJie  sola- 

tin  m  fifiyitalii  bc^os  to   funo;   tba  pre- 

Vjmammti  hwlniwilffcate  44  aramonia;  the  fillrau 

vita  absolate  aierthol;  the  nearly  while 

vticb  ajeoikUiaed  br  coolin^r  tbe  solaliM 

toa  Wv %amfm0ag^  JmnlTtA  ia  tbe  oaallest  pocsibre  qaiuitky  of  boilia; 

vstb  akobolio  ^lori<le  of  cine  aad  aloohnl; 

mm  aettiag  tbe  liquid  aeide  in  a  eoid 

Tbe  aboTe-BeQlMiicd   inotber-li<iaQr  d 

sal-aanMMiiec,  al«o  ytdils  witb  alcoligtio 

wbkb,  wben    purified    by  crysUUici- 
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ii  faitbar  treated  m  the  manuer  described  otj 
if  tbcB  iewed  in  the  muther-liqaor  ot  IW 

-Tbe  erine,  which  ha^  an  alkaline  reartuaw 

add,  eraporatcd  to  a  sniaU  hulk,  aotl, 

lauti^y  of  hydrochloric  acid;  tbe  liijaiji 

bippario  acid,  noatralizcd  uith  milk  of' 

te  <Ii|MJi  orer  ilio  wator-hith;  ihu  re«i>)u« 

•at  witb  bIcoImI;  and  tlic  alcoholic  sotation  mixed 

ft  iMill  ylili  »f  cblonde  of  ziac:  it  then  gradually  de|ioaiti  a 

"  \  ydie^  Mteupitate  ef  cUocide  of  sine  and  rmtttiine,  (mm  whidi 

■■4  cntMiat  May  be  ebCMsed  m  above.  (Socolofl*.  Ann,  Pkarm, 

X  i'rtm  Cmfvt^  mtimi  —  Tbe  fresh  urine  cvapnrate<I  to  a  raiail  Volk 
ercr  ibe  wtf  fcetb,  aod  fiheied  while  hot  from  the  amorphous  prrci- 
Titlds»  after  a  few  days,  a  crystalline  mjxs.'*  coif 


iQitiw  ef  alMlaia,  tagetber  with  a  lar^  quantity  of  phosphate  of  kmJs 
aad  aMMnaia;  ud 


^ oa  waabitts  tbis  crysialJine  mats  with  cold  wattf, 

aad  uiiiiitiyBiinf  tbe  leMJae,  crystals 'of  pan  allantoio  are  obtaiaid. 
Tbe  aMtbcr-lieaor  filie««d  &«■  tbe  allantoin  is  mixed  with  alcohol 
vbwb  tbiava  dev«  aalpbates,  naeoiw  niaticr,  tho  ^>alcr  pari  of  tbt 
■Ml  aad  a  tty*  qoaatityof  colonrio;^  matter;  and  tbe  fiHialt 
ii  itiS  «eaiidctablT  coloured,  is  freed  from  the  remainder  ol  lU 
actd  br  weaiM'of  chloride  of  calcium,  and  lastly  iniicnl  with  a 
I  ioletioa  of  chloride  of  cine:  it  then  yield;}  a  prceipitale  ■/ 
•tac  and  cratinine,  which  continaee  to  increaao  for  aevcval 
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4.  From  Blo^td.  —  A  considemlilo  quantity  of  freali  ox-bluud  (10 
litrea)  is  freed  from  filirin  and  blood-corpuscles  by  stirring,  and  from 
albumin  by  beat,  tlioii  filtered  Lhrougb  lincDj  and  evaporated  over  tlio 


hirh 


water-batb  with  addition  of  a  littlp  [howdered  gypsum,  wnirn  removeg  aa 
albuminous  substance  not  eo:iyuluble  by  hent,  as  woli  .is  aooio  adJiiioual 
Lbjod-corpusclea,  and  precipitiitcij  tlie  suponitiuble  futs.  Tlio  licjuid  is 
then  evaporated  to  1  of  its  bulk,  again  (iltercl,  and  the  colourlees  filtrate 
evai)oratod  to  dryness  at  a  very  gentle  heat,  whereupon  nearly  all  the 
chloride  of  sodium  cryaUillizes  out.  On  treating  tlic  residue  with  small 
(jnantitie«  of  ab^oUito  alruhol  till  nolliing  more  i.s  disHolved,  and  OTpelling 
the  greater  part  of  the  alcohol  by  heat,  the  solution  yields  on  cooling, 
Buudiut's  Serolin  (Attn.  C/iivi.  Phff».  52,  S'-JT).  the  Quantity  of  which 
iucrca-ses  on  addition  of  a  small  quantity  of  water. —  Ihe  liquid  filtered 
from  the  serolin,  yields,  on  adiiition  of  a  small  quantity  of  solution  of 
chlorida  of  xinc,  eometinics  immediately,  *?onictiraes  after  a  few  hours,  a 
partly  crystalline,  partly  amorphous  precipitate,  which  is  but  partially 
suluVde  in  boihug  water.  The  insoluble  portion  i^  resinous,  and  appears 
to  be  a  compuuud  of  chloride  of  zinc  witti  a  peculiar  organic  substance: 
the  soluble  portion  c^nnints  of  diloridc  of  zinc  and  cratininc.  The  quan- 
lily  thus  obtained  iw  however  but  small.  (Verdeil  k  Marcet,  N.  J.  Phtirm. 
20,  89.)  ^. 

5.  From  Mnscnlar  Fte^h.  —  The  mother-liquor  of  creatine  fp.  251)  ia 
treated  with  alcoliol  to  precipitate  the  inosinale  of  potash  or  baryta;  the 
liltratti  evaporated  over  the  waterdtath;  the  reaiduo  boiled  out  with 
alcohol,  which  tiike.s  op  all  tlic  cratininp,  together  with  a  little  creatine, 
and  leavea  a  residue  consisting  cbieSy  of  chloride  of  potassium  and  Inctate 
of  potasbj  the  Hltruto  mixed  M-itli  chloriile  of  zinc;  and  the  crystals  of 
rldoride  of  zinc  nnd  cratininc,  which  form  after  a  while,  decomposed  as 
above  with  hydrated  oxide  of  lead.  (Liebig.) 

6.  From  (.'j-fatuif. — a.  Hydrochloric  acid  gus  is  passed  to  saturation 
over  creatine  heated  to  100  in  a  LitUig's  drying  apparatus,  then  dry  riiraa 
long  as  water  contiuueij  to  escape; — or  the  solution  of  creatine  in  strong 
hydrochloric  acid  is  evaporated  to  dryness  in  the  water-bath.  —  The 
hvdrochloratc  of  cratiuiuc  obtaincii  by  cither  of  theyc  methods  is  thoQ 
dissolved  ia  24  pts.  of  water;  the  solution  kept  at  the  boiling  heat  in 
a  basin  ;  perfectly  pure  bydrated  oxi<lo  of  lead  niaceiated  in  water 
added  to  it  by  smalt  portions  till  it  becunies  neutral  or  slightly  alkaline, 
aud  then  three  times  as  much  of  the  hydmted  oxide  of  lead,  until  the 
liquid  becomei?  pasty  from  formation  of  quadriba»in  bydrochlorate  of 
leiid-OKide.  The  liquid  ia  then  Bltcred  nnd  the  precipitate  weU  washed; 
the  61tratc  treated  with  a  small  ouantily  of  Mood  charcoal  tn  remove  any 
lead  thai  may  still  remain  dissolved;  the  liquid  again  filtered;  and  tho 
lillratc  evaporated  aud  cooled  to  tho  crystalliziug  point,  (Liebig.)  — 
b.  The  solution  of  1  pt.  creatine  in  I  pt.  oil  of  vitriol  and  3  pts.  water  ia 
eva|>onilcd  till  all  moisture  is  removed;  t!ie  remaining  sulphate  of 
cratinine  boiled  with  water  and  very  pure  c:irbonato  of  baryta,  till  it 
ln'comes  alkaline;  and  tbn  solution  liltcred  nnd  left  to  crj'stallize. 
(Liebig.) 

Propertifs.      Colourless    oblique   rhombic   prisms    belonging   to   tho 

obliqno  prismatic  system;   Fif/.  01.  with  /-face;  V  :  /=  l!0^  ao'  (110''  3', 

according  to  Meintz);  u  :  ii'  =  HV  40^;  u  :  f  =:  lUU'  jC.  (Kopp.)— Tho 

Rime  form  therefore  as  that  of  creatine,  excepting  that  in  cratinine  tUo 
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x^-  n.  T-.-m*.  iL^^?wit=i  h»  a.  ^RKsna.  ■  :  ■  ^  4^  fS*.  (HmdU.)  — 
r^utn.n^-  'J.  tie  !;:i::»  ic  ?-iaimuEia»i  MLVtioa  hai  a  eanstie  tute,  like 
'u.^r  -r  cluTT?  laEiii'fii:^     I'  ii-i»»  ToaafSM  IiIbbc,  sad  zeddeu  tinncrie 
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:  ^  -         :-  :•  27  a\  S7-M 

•  E  -       .       i  :*  .       f^  .6-23       6-Sll 

i   - '^  --    i      -.         n-Tl        ^ ■■■     13-W 

-•:-"ir>     .  ijii-w        .  iK--^  100*00 


r^  -  TT  :•■'(--  7.r.  rricoj^i.  xiS»T  ceru^a  arcamstftnem,  lakes  ap  2  At 
TV^-r  LZ-  .r  r;*:-  : -:-:-i  .!■:  r«a.:::>?.  The  dilate  solotioD  of  faydrocblo- 
rr-*  T  ?-i  : :  :■•  :"  .—i:  :  -■*  *•-  J^'-.~  j-pw^atnimted  with  dilote  ammona 
X.:  i  *-iT»  -i  -  -  *■"--'  *  -"^^  iT-i^i  vf  creaiine  (HetnU;  seealM  O/flriJV 
j,-\r.k- «.:  ;-r-.f.u*  —  CTirz-l:-*  i*  >k«OBipo«ed  bj' mercuric  oxide  io  tbi 
&i^t  ziiLiz-ic  li  zTi'i:L2,t   z.  i5o  .  jn^iing  methylomnine.  (Desaaignei) 


3£ 


.".  71  "■  V  :-.  IF.     Cti::!!!*   ils9:->es  in  1I'5  pu.  of  vater  at  16', ud 
.:i  zL.ci  * ;'L:.'iii^' T  iz  i.;-;  va;er.  iLiebi^.) 


-,t 


*f-T  k;.«^  — As  »i)^eoac  solatioa  of  ermtinino  aatontcd 
\z  %  :•::.  tz  :fs.:  izi  ziixf-i  -r:ia  dilate  nilphiiric  acid  till  it  ti^oiici  • 
«t-:rr  ^-  ^  rf^'::  -=-  l-m-^  o?  evapontioo  a  white  nan,  whoM  lolBtiei 
:z  h.:  al^:i:^  :•:*:-: =v#  7«rt^>i  oa  cooling,  then  beeomee  dear  and  dopouH 
'.:^rI<!S5.  '^^xintic  lablec  which  TemmiDtransparaatatlOtf*. 


•«- 


C-yi£r4.  Liebif. 

;  C                                    .  49  ...     29*63  29-33 

•-  N  42            25-93  25-44 

*  H.  S  .  .       4-94  .  ..„       603 

;0...           -    .         24  .-..     ll'tfl  15*56 

S>i                                .  40            24"fi9  24-64 

o.N-irev.HO.so»      ..  U2       100  00   10000 

ffyi '  V -I '  •  ^■•'  •*  C>-  ^itiiiif.  —  Prtyanrivti  (ix.  25".  6).  CrjTStallilM  &«■ 
s^.»lat:on  :n  h  yV,n  :  3:oi>h>>l.  in  transparent  colourless  prirms,  and  by  ofapt* 
ratt-*n  of  the  a-|ue<.*.:«  solution.  inir.in$parent  laminm  which  redden  litav. 
Diftsolres  v^rr  rea>I;Iy  in  water.  (Liebig.) 

Cry*ta^4..  Liebig, 

M  f             .                   .  480  3213     32  4» 

3N    42  0  ....  2811     28*27 

8  II «-0  ....  5-35    5-30 

20      ...                     ....  leo  .  10-71  ....  10*54 

Ci 3J*4  ..  23-70     23  41 

C\N-'H'0'.HCI        .      .   149-4  10000    100*00 

Chl'jriie  */*  Ziiv"  anf  Craiinine.  —  Preparation.  1.  (p.  256),  —  I.  By 
in^r  rr.itiniiic  find  cliloride  (»f  zinr,  in  the  state  of  concentrated  aqaeooi 

ious.  Boili  |>ri»cc.<:?i>5  yield,  with  greater  rapidity  as  the  miitan  i* 
concentrated,  delicite  needles  united  in  nodules,  or  obliqne  rhonble 

Iff  (Pcttenkofcr)  belonging  to  the  oblique  priamatie  syateBy  ^ntk 
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lenDiDal  ftoes  inclined  82"  80'  to  the  principal  axis.  (K.  Schmidt,  Ann, 
/*A«r*l.  61,  332.)  The  crystals  give  off  only  a  trace  of  hygroscopic 
water  at  120°.  When  the  cratiuine  is  separated  from  this  compound  by 
means  of  hydrated  oxide  of  lead  or  hydrosulpliate  of  ammonia  (p.  251}, 
more  than  -J-  of  it  is  fonnd  to  be  converted  into  creatine,  and  in  larger 
proportion,  apparently,  as  the  solution  of  the  linc-compound  used  was 
more  dilute.  If  therefore,  after  the  creatine  has  been  separated  from  the 
r«s«]ting  liquid  by  ernporation  and  cooling,  with  addition  of  alcohol,  the 
taother-liqnor  containing  the  rest  of  the  cratinine  be  repeatedly  pre- 
eipitated  with  chloride  of  sine,  and  the  precipitate  decomposed,  &c.  — 
nearl;y  all  the  cratinine  may  be  converted  into  creatine.  fHeintz.)  — 
Chloride  of  tino  and  cratinine  dissolves  sparingly  in  alcohol^  but  is 
inaolable  in  strong  alcr>hoI  and  ether.  (Pettenkofer.) 

Heintz. 


8C 

...     48'0     . 

.     26-58     . 

..     23-25     . 

3-88     . 

..       8-86     . 

,..     17-83     . 

.     19-60     . 

Jrom  urine. 

26-29 

23-54 

3-96 

931 

17*74     . 

1916     ., 

from  Jle$h. 

3N    

...     420     . 

7  H    

...       7-0     .. 

2  0    

...     160     ., 

Zn  

CI    

.     322     . 
.     35-4     . 

...     17-87 
...     19-18 

0»N»H702,ZnCI 

.  180  6     . 

10000     . 

10000 

With  Cuprin  saltSj  cratinine  forms  crystallisable  double  salts  of  a  fine 
Uae.coloar.  (Liebig.) 

When  mixed  in  aqueous  solution  witli  Corrosive  suhlimaU,  it  imme- 
diately forms  a  white  curdy  precipitate,  which  changes  in  a  few  minutes 
to  »  mass  of  delicate  colourless  needles.  (Liubig.) 

With  concentrated  SUver  tolution  it  coagulates  immediately  into  a 
mass  of  delicate  white  needles,  which  dissolve  readily  in  hot  water,  and 
eryvtallize  out  again  unchange<l  on  cooling.  (Liebig.) 

The  clear  mixture  of  dilute  hydrocblorate  of  cratinine  and  Bichloride 
^  PUUinum  (or  of  hydrochloric  acid,  creatine,  and  bichloride  of  platinum), 
yields,  by  slow  evaporation,  transparent,  aurora-red  prisms,  and  by 
quicker  evaporation,  granules  which  dissolve  readily  in  water,  less 
qaiekly  in  alcohol,  and  contain  30  A3  p.  c.  platinum,  whence  they  pro- 
Wily  consist  of  C«N»H^0',HC1  +  PtCP.  (Liebig.) 

Cratinine  dissolves  in  102  pts.  of  absolute  alcohol  at  16^  and  more 
ftbandantly  in  hot  alcohol,  from  which  it  crystallizes  out  on  cooling. 
(Liebig.) 


>    NUrogen^nueletu.    C"N»Ad«HK)*. 

Allantoin. 

C«N*H«0*=  C«N«Ad»H»0*,0*. 

VArftUEWN  A  BimiTA.    Ann.  Ckim,  33,  269;  also  Scher,  J.  C,  211. 
C.  G.  Gmelik.    Gilb  64,  350. 

LASSAiaRB.     Ann.  Ckim.  J'hyt.  17,  801;  also  J.  Fhy:  92,  406. 
Liebig.    Pogg.  21,  34. 
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1*::*?    -tifl.    Ji=-Tt  4n  K'T; 


c  ^-i  :-.T    '  *-«"  J--  .  j-i  ;i  til' 


If  rrj^^iL-j-.r^  r»  :r.:.  Van<i-t-'.;T» 
liiz*  .-••:-:'■  ■»"-T-  u:e  li^iniJ  is !«: 
-r.f-f-I   -TKl-t-on  in  boi  Titer. 

'^T-£  i:  tlf  I:»er  pan  pneviousM 
::  rT-ir«:r*;^i  l<ei'>w  IW  to  a 
:•=  r.'-i  ::■  crT?taU«»e:  the  li^jui-! 

L--"-.    :  ':.Lr"-T-  -  r-rT-LTL:-;-:  ":  f  f  .i:ris:  :l  fr::n  the  crr»ta!?  of  nllautf" 
'^  I  '1  --:-■-     :  -  Lr^-.>-i    :"i=  irrrS.*  wxth^i  w-ih  a  little  ctiW  iratiT, 
:.-._  •■     :•:  -r  -i  "l-.t  ii  i  i.  ttu-II  :-ir:::j  cf  r^-c-J  fcl«.-'^l-c1;arc'-.il:  iW 
.  -  -  f  -.t*;-:  l:  ::  ij  "i-:-l:  frr:  :if  jrcaxer  part  of  the  j»liu?phaW 

::  nri  -.L  zlz  i  Tri'r  z  .:^i  r.-z.  s  frv  drc*ps  of  bviin^ohloric ard. 
-:  iz-l'  "-Z  :"i  '-_-:■:  f  -jjT-:-i:i  ^.::ta'rvU  in  ii  nay  ivmnin  •li.*?':>lTeJ; 
iri        .;;t. ■:-!■•    i..i-::  -      "::i -T-i    fr.-a   it   by   coolirjr    (Wi".hler>:  — 

.':,:  -.  1  T  -.  i>-:.:-I.  ir.i  «-«j"-:"iieJ  in  a  suiall  ^uantitr  i-f 
-r_:  r.  r  T  "  ..  ^  1. ..>;-".  :.::.:\y  ::■  tro  b>>ii;rj  p4.>int:  finely  pulvorire-i 
-.  -  r  ?; .  1 .  .  f  ■.  -  1  i !  -•: :  : :  :t  '.  t  *::;ill  prTtiors  ami  with  fro«|Uont  siirrinj. 
'.'..,  -.':,.  .  -.':  r  "  ■  !•  - 1 1-;  :  y  •  !  -rjer  tarn  white:  the  liuuiil  filiorc'l  \w' 
:-:.  I  ■  :-.>:..-.;.  ..^!:»:.:  r.  ■. ":,  :a::.-.  :  ;'r";;i  it  ^y  ooulinir.  ami  aUo  by  iunh' 
*-v:*;  :*..:  .:.  I  ■:  iv^;::.-  -f  iho  n:"ther-li»4Uor.  while  the  more  >.->IaM.* 
'■.7-:I.  "^t;.  ".  ;-  l.k- •■•:•.•  |.r.-iv!it.  remain:?  in  the  last  muthor-li<)U<>r:  \hf 
:l..%:.:  '.'.  !:.:-:   i  ■-•  :":•-'■.  1  Ir-.-ra  it  l>v  rocrv^tallizatiuu  from  water.  (I.iei'i-'. 

4.  T:.*:-  -::!!•?  !■:■'*■  --i  U  f'iil->\vo.l  a<  in  the  preparation  of  lanwnarif 
!iJ  fix.  44.J.  ill"  rirst  IT  line.-'.  an>l  the  crystal:*  of  allantoin.  wbicb  At? 
ntaniiii:i:i«l  w'uh  nd  (lakr-i,  i«iii-ifiod  by  volution  in  oohl  |^<ta>h-I.'5- 
terin;:.  «(irrkly  .-ii|n:r-atunitiii<;  with  acrtir  aeiil,  aiui  recry>tAllix::'i' 
oprocipitaic'l  uliimioiu  from  hut  water.  (?*chlioiH?r.) 


:!.T-- 
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Prnpertifs.  Tmnnparont,  colourless  needles,  Laviug  a  pearly  lustre 
(Vau<juelin  &  Buiiiva),  and  four-sided  prisms.  Prisma  wboijc  priniitiiro 
form  18  a  rliombulicdroii.  fLiebig  &  Wbbler.)  —  Crystals  belonging  to 
ihe  doubly  oblique  prismatic  system  {Fuj  124);  t» :  H=bQ''  42';  v  :y= 
95*  15';  M:y=91°-10';  the  y-facee  have  the  etrongest  lustre.  (DelHs, 
Jahrb.  prali.  Pfiarm.  8,  378.)  — Single  oblique  pri«mtttic system;  Fitj.  93, 
with  r-faco  between  «  and  m';  *  :  «  backwards  =8H''  14';  /:  «  Imckwards 
=  96^  17';  cleavage  easy  parallel  to/.  (Dauber,  Ann.  Phami.  71,  68.) 
The  crystals  obtained  by  (2)  are  thinner  and  anited  in  tufts,  in  conse- 
quence of  the  admixture  of  a  trace  of  foreign  matter;  frtim  tlii-j  they  are 
freed  by  combination  with  oxide  of  silver,  sepiiraliun  lliurofr<»ni  by  hydro- 
chloric acid,  and  then  crystallized  in  tha  ordinary  way.   (Woliler. ) 

Taatelcsa  (Lassaigno),  and  neutral  to  litmus.  (Licbig  Sc  Wbhler.) 
Tutes  slightly  ai-iij  anil  r«ddena  liiDiut  slightly.  (Vauqudin  &  fiuoiva.)  Permaaeut 
in  the  air  (Vauq^uoliu);  atihydruLm  (Liebig). 


8C -.... 

48     . 

..     30-38 

Lieb.&Wbbl. 
(3) 
30-50     ... 

Schliep. 

.     3002     , 

Stlldeler. 
(2) 
30-15 

liauaignf. 

(1) 
....     28-15 

4  N 

„ 56     .. 

.     35M4     . 

3ft-31     ... 

.     35-17     . 

...     35-25 

....     25-24 

6H 

6     . 

3-80     . 

■(•04     ... 

4-04     . 

...       3-8 1 

.        34-50 

6  0     

48 

30*38 

3012     ... 

30-77 

.     30-79 

5211 

CN*HH>*  158     ...  10000       ..       10000     ....  100*00 

The  brtcktited  numben  refur  to  the  mode  of  prrporatlon* 


100-OQ 


100-00 


Decampontioju.  —  Allantotn  yields  by  dry  distillation,  carbonate  and 
hydrocyanato  of  ammonia^  a  small  *]uantJty  of  empyreumatic  oil,  and 
a  Tery  porous  charcoal.  (Lassaigne.)  —  2.  Over  the  open  fire  it  swelis 
up,  blackens,  gives  oft'  the  udnur  of  amnmnia  and  hydrocyauio  acid,  and 
Uave«  ft  tnnie6ed  charcoal.  l(  Vanquclin  ^"^  Buniva.) 

3.  Heated  with  oil  of  vitriol,  it  yields  sulphate  of  ammonia  and  a 
uixture  uf  carbonic  acid  aad  carbunic  uxide  gVLsea.   (Liebig  &  Wuhler.) 

CiVH'Cyi  t  GHO  =  4NH5  -f   iCO*  +  4CO. 

4.  Allantoin  gently  heated  with  nitric  acid  of  sj).  gr.  1*2  to  l-i-,  does 
not  give  off  any  gns,  but  yield."'  cryHtallino  nitrate  of  urea  on  conling;  on 
evaporating  the  solution  to  dryness,  nitrate  of  urea  and  allanturic  aold 
(ix.  447)  remain  (Polouze): 

C*.N*H'K>'*  4-  2H0  =  CaN«H*0=  +  C«N»HKy»  (GcAardt). 

Feloaze  gives  the  equatioa : 

IKC^N^'O*)  +  2H0  =  C»N»HK>9  +  C»NaH70» 

■Usnturic  acid. 

5.  Allantoin  is  likewise  resolved  into  urea  and  allanturic  acid  by  heat- 
ing with  hydrochloric  and  other  aqueous  acids.  Tlio  panie  decomposition 
albO  takes  place  when  allanttJin  is  heated  with  water  in  a  rented  glass 
tube  lo  110°  —  140",  excepting  tlmt  in  this  ca.^o  the  urea  is  further 
rrsnlved  into  ammonia  and  carbotiic  acid.  (Pehiuze.)  —  6.  Allautuin  is 
also  resolved  into  allanturic  acid  and  urea  by  tiie  action  of  peroxide  of 
]«Ad  and  water  at  ordinary  temperatnres.  (Pclouze.)  [According  to  what 
cqualioa  .'J 
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7.  The  solution  of  allantoin  ia  cold  potash-ley,  ileposits  «U  the 
allantoid  if  imnietliately  mixcti  with  acids;  but  in  the  coarso  of  24  tn  18 
hoard,  it  chanfj^cij  epontniieou-^ly  into  hydantoate  of  potasli,  and  t«  then 
DO  longer  prccipitatt'd  by  aci^l^^,  gives  off  but  little  aiiiniuuia  wbeu  boiled, 
and  docs  not  at  tlio  Bumo  timu  fonn  any  oxalic  acid;  by  tlie  further 
action  of  potash,  the  l)y<hmtniito  of  potash  is  resolved  iuto  lantaiiurat^ 
of  potash  (ix.  445)  and  urea  (Schlieper): 

Firni    (?N*H«09  +  2U0  =  CVH^O-j 

hydoiUuic  Bcid 
then:     C?»N<H«0*  «  CT^I-'HH)*  +  C'N^l^O'  (SchUeper.) 
luitaauric  uid. 

S.  Allantnin  boilt^d  with    aqueous  potash    or   haryta   U 
resolved  into  ammonia  and  oxalic  acid  (Liebig  <&  Wbhler) : 

C^MIK)*  +  lOHO  «  4NH"  ^-  2C*H«0». 


eonipl 


%.  9.  A  solution  of  allantoin  mixed  with  yeast  and  exposed  to  s 
temperature  of  UO'^,  becomes  on  the  fuurth  day  strongly  ammoniacal,  sod 
no  longer  contuint]  allantoin,  but  uroa  iind  the  amumnia-nlts  of  oxalic 
acid,  carbonic  acid,  and  an  acid  which  iniiy  be  obtained  in  the  form  of 
a  sour  synip.   (W'iibler,  Ann.  P/tnrm.  88,  lUO.)  ^. 

Combimttions.  Allantoin  dissolves  in  400  pts.  of  cold  water  (Lsb- 
saijnie);  in  160  pts.  of  water  at  20°  (Liebig  and  Wuhler);  in  30  pta  of 
boiling  water,  and  crystallizes  oo  cooling. 

Accor<iing  to  Lieoig  &  Wiililer.  allantoin  does  not  combine  with  stif 
base  excepting  oxide  of  silver  C.  Gmelin  an<i  Liebig  A  W aider  were 
not  tihlo  to  ohlnin  the  iillantoates  described  by  Lassaigne.  Frum  •4>lutioD 
in  hot  dilute  alkalis,  tbe  alluntoin  crystallizes  iit  tlio  free  state,  — T.  Tbo 
following  coaipounda  Lave  however  been  obtained  by  LiinprtchL 

ZijiC'Compound.  —  2ZnO,C''X*HW  -  ZnO,C»N*H'ZnOr  —  UTien  »l- 
lantoin  is  boiled  with  zinc oxido  and  the  liquid  (iltcred.  the  tiltnUo  yid*^ 
crystals  of  alluntoin,  and  there  remains  a  t^yrupy  raoihor-liquor,  vrh'ch. 
when  mixed  wiib  abstdute  alcohol,  yields  a  precipitate  containing,  sft'^ 
drying  at  100'^,  30*5  per  cent,  of  zinc-oxide :  the  above  forniaU  roqaiit* 
33  p.  c.  (Limpritibt.) 

Cadmium-compound  —  CdO,C«N'H»0»  =  C«N'H»CdOV  Syrupy  b«* 
which,  on  addition  of  alcobul,  txdidifies  to  a  white  crystaJJine  poWlle^ 
The  powder  thus  precipitated  does  not  redissidve  completely  in  water, 
bnt  leaves  a  comiwund  richer  in  cadmium.  The  crystalline  powder  yicltl* 
by  analysis,  28U4  p.  c.  CdO,  the  above  formula  requiring  30  per  ceol- 
(Limpricbt) 

iai/icom/jouw/.  —  3Pb0.2<?X*H»0'-r»r8t  ohwrred  bj  UtuifM.-A-^ 

solution  uf  leud  oxido  in  filluntoin  deposits  the  compound  by  cvi|)«ir** 
tion  in  cniHts  which  yield  by  analysis  52  5  and  628  p.  c.  leaii  usi*l^i 
the  formula  rcquiro.-i  52'!L  Acids  poured  upon  the  compound  prodno'ft 
slight  eflervcscence;  the  carbonic  acid  of  the  air  aeoina  also  tu 
deeomposing  action  upon  it.  (Limpricht.) 
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Copptfr-«>mpo««rf.  — -  CaO,3C®N*H*0*. -— Hydrated  cupric  oxide  dis- 
lolrea  at  the  boiling  heat  in  a  solution  of  allantoin,  forming  a  blue  liquid, 
which  deposits  green  crystals  by  evaporation.  These  give  in  two 
nalyses  7'23  and  736  p.  c.  CaO,  while  the  formula  requires  8  2  p.  o. 

Mereury-componnds.  —  When  an  aqueous  solution  of  allantoin  is 
loiled  with  excess  of  mercuric  oxide,  a  certain  quantity  of  the  oxide 
[iMolves,  and  two  compounds  are  formed. 

a.  5HgO,3C*N'H*0*  —  This  compound  separates  from  the  liquid 
Itered  at  a  boiling  beat,  and  left  to  stand  for  several  hours.  It  is  a 
rhite  amorphous  powder,  which  melts  and  intumesces  when  heated.  It 
I  inaulable  in  cold  water  and  in  alcohol,  but  dissolves  sparingly  in  hot 
rater>  readily  in  hydrochloric,  nitrio,  and  sulphuric  acid.  (Limprioht.) 

Dried  at  100".  Limpricht  {mean). 

24  C 144     ....     14-59      14-27 

12  N    16H     ....     17-02 

15  H    15     ....       1-52     1-56 

15  0 120     ....     12-16 

5  rigO   540     ...     54-71     54-83 

5HgO,3C"N<H*0*    937       ..  100  00 

h,  3HgO,5C«N*H»0''.  —  The  mother-liquor  of  a  filtered  and  evapo- 
Ued  at  100°  to  a  small  bulk,  deposits  this  compound,  after  24  hours,  in 
M  tojm  of  a  mass,  having  the  oomsistence  of  turpentine,  and  drying  up 
rer  Bolphuric  acid  to  a  brittle,  glassy  solid,  which  blackens  at  100, 
[iimpriobt.) 

Dried  at  60°.  Limpricht. 

40  C 240  ..  22-45     21-23 

20  N 280  ....  26-19 

25  H     25  ....  2-34     274 

25  0 200  ....  18-71 

3HgO      321     ....     30-31     290G 

3HgO,5Cf'N^H»0»  1069     .      10000 

The  mother-liquor  of  a  left  to  evaporate  apoataneously,  deposits  crystalline  crttst« 
\  tariaUe  compotitioa.  (Limpricht.) 

'  A  4HgO,3C'N^I1K)*.  —  When  water  is  poured  upon  the  compound  &, 
\  flwelU  np  and  ia  converted  into  a  white  pulverulent  mass,  which 
liflk^ns  when  heuted  a  little  above  100°.  (Limpricht.) 

Dried  at  100°.  Liraprlclit. 

24  C 144  ....  16-33  16-1*2 

12  N 168  ....  19-U 

15  H 15  .  .  1-71  1-75 

15  0 120  ....  13-66 

4  HgO 432  ...  49-14  48*66     ....     40-6 

4Hg0.3C»N*H*0»  879     ....  100  00 

*  A  5HgO,2C*N*H*0*. — An  aqueous  solution  of  allantoin  is  not  pro- 
faitited  by  corrosive  sublimate;  but  mercuric  nitrate,  even  when  very 
Ima,  forms  with  it  a  bulky  noncrystalline  precipitate  exliibiting  thi-i 
Ntipwlion.  (Limpricht.) 
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-"'  ~«..rr  •:  7  !•»'!•  .  —  7-^:7*fryran.  A  j«kha»  of  allftatoin  in  tarn: 
*.  .ia<.  --  -  -i-TT  ta?*r  I'vrwt  nixs.1-a»fn.  fo^tecsuvntMi  with  acvtte  vi^ 
.^-^  ...  -..i.-'a  2  -  ,iu:l-t  -St-:  tc  joti  irrasoaaK  r*;^  :x  bj  mddiiion  of  oentnl 
^v^a^;;  L  r-»t.  iiK  -ii^'-'niaof  VKsaeL  smye^dffd  ia  wmier.  and  deeon- 
■*■  x^*  •'  <;.''air^T--t  i-^L^i^n  uic  a*  Rz^^rlr  acid  fihnte  erap*- 
^-..■.-*   :r    ::•;  ▼•i.^rr-ia:^-      I'l^o^  uif  c^wccmxxw.  a  certain  amooatof 

s       ri.i:i.    mrrrafc"  T%>in.  t«t  and   »Tra(v  wliich,  wb« 
-.-^  :  :•:•.  V   J  i_-.-id'ji.    -i  r.a'»-;r:i'£  :a:o  a  t«x  friai^  mass. 

t'.o.   i^i  i-i-is  »i  r*  lLi«  waea  er^iomed  irjih  iL     It  to 

Mtf -'M.     Tm  Klili  Se^S^vfacKii  la  %ht  air. 

«  w«BrkLSM  «.ci  *j»f«B  ««».^«ii,  it  gires  off  anuneiiii •> 


TARTARIC  ACID.  26d 

The  potash-salt  is  obtained  by  supersaturating  the  above-mentioned 
solution  of  allantoin  in  potash  with  acetic  acid  after  two  days,  and  then 
precipitatinff  with  alcohol,  in  tlie  form  of  an  oily  liquid  which  refracts 
light  stroDgly. 

The  acid  mixes  without  cfferTescence  with  carbonate  of  soda;  the 
liquid,  when  heated,  deposits  yellowish  white  flakes. 

The  acid  does  not  become  turbid  when  mixed  with  baryta  or  lime* 
water;  but,  on  the  addition  of  alcohol,  white  flakes  are  deposited,  which 
redissolve  in  water. 

The  Uctd-taU  {vid.  sup.)  is  deposited,  after  a  while,  on  the  sides  of  the 
▼easel  as  a  thick  white  precipitate,  and  afterwards  fills  the  entire  mixture 
with  thick  white  flakes,  which,  after  washing,  dry  up  to  a  white  powder, 
readily  soluble  in  nitric,  but  very  sparingly  soluble  in  acetic  acid,  ereo 
when  hot. 


PbO. 

8C 

4  N 

7  H 

7  O 


Schlieper  (at  100<*.) 

112    .. 

..     40-15 

39-09 

48     .. 

..     17-20 

16-75 

56     .. 

..     2007 

19-04 

7     .. 

2-51 

2-90 

56     . 

.     20-07 

22-22 

C«N*H7PbO« 279     ....  100-00     10000 

[The  salt  probably  contaiiu  1  At.  more  water  at  100".] 

SUver-sali.  —  The  oily  potash-salt  dissolved  in  water,  forms  with 
nitrate  of  silver  a  thick  white  precipitate,  which  turns  black  when 
boiled.  The  free  acid  forms,  with  nitrate  of  silver,  a  white  precipitate, 
which  dissolves  partially  when  heated.  This  precipitate  contains  ld'12 
p.  c.  (5  At)  nitrogen  to  45'31  p.  c.  (2  At.),  silver-oxide,  a  proof  that 
the  acid  has  been  to  some  extent  decomposed  by  evaporation. 

The  acid  is  insoluble  in  alcohol.  (Schlieper.) 


Frimary'tiucleus,    C*H**. 
Oxygen^nucleus.    C"H'0*. 

Tartaric  Acid. 
C''HK)"  =  CWO«,0«. 

Bktzius  &  ScuBELB.    Jhh.  dcT  Schwed.  Akad  der  Wist.  1770,  p.  207; 

9^aoCreU.  Chem.  J,  2,  179. 
Matth.  a.  Pabcken  (properly  KtAPROTn).  Diss,  de  sale  essentiali  tartari 

God,  1779. 
RiCBTER.    Neuere  Oegenst.  6,  39. 
Tbbnabd.    Ann.  Chim.  38;  30;  also  S<^r.  J.  8,  630. 
OsAKir.       Ka«tn.Jrck  3,  204  &  369;  5.   107. 
Bbbzblids.     Ann.  Chim.  94,    177.  —  Poyy,  19,    305;   36,    4. — Ann, 

Chim,  Phys.  67,  303;  also  J.  pr.  Chem.  14,  350. 
Dtruc.  Sehw.    64,  180,  &  193;  abstr.  Ann.  Pharm.  2,  39. 
DvHAfl  &  PiBiA.    Ann,  Chim,  Fhys,  5,  353;  also  .inn.  Fharm,  44,  66: 

aloo  J,  pr,  Chem,  27,  321. 


nnuBT  srcucs  c**:  omcBMrnxscs  cr«o>. 


(1«U)«»)*  is  Ike  •atif*  Ivrnn  M  iW  ■>WBtiia-*A;  Um  berrm  cJ 

»  tW  »m4  of  0MM   mma^  Um  Uf  k 
&aar«6a.  Ue  rvoC  «f  3'jvsH^ot  oO**  tte  kerb  of  Ckd 
•f  i?«iM  timdmrmm^  w  fo4rtw ly  eacnoWrs,  tke 
tte  cots*   af  iUwNAlM   ftil<rw«, 
iwm  (BoAriai),  ia  tke  IktIi  mi  Mmmm  mrnimm,  m  Hulberriec* 
■pplat,   the  lm«es  of  JJ^vvr  wuxienmm  (Hofinu),  aad  in  9eiu«A4A 
(CBarlvatni) ;  a  bkdc  ptppcr,  tW  Ulk  of  .Sn//<i  aMrtruva,  Um  Kot 

(5".  J.  Pkarm  tS,  24),  fe«a4  tkm  aeU  ui  — ■awhto  i^mtaij  tn 
d«cACtiea  ol'  pelmrvooiamt;  aboi,  l^gaikw  wHk  BMUie  «cid,  in  U»e  Urnct 
of  Jiakamia  m^-mtfSia;  tke  reaMne  obtainevl  bjr  er&ponting   the  juievfif 
the  rtne-otock,  be  fbnnd  lo  coaiiit  fUsAy  of  tnftentc  of  Itmnu 


[oeoof  ^ 


Formfxiion.  1.  In  tke  prcfantion  of  poUasiam,  (iii.  A),  tke 
vbicb  fioblimes  is  accocDponicd  br  a  csrbooaceoos  mafis,  wboee  Mioeoaf 
solatioQ  contain*  tartrate  of  potaai,  together  with  croconato  uml  oJublfr 
(Licbig.)  \jyyt  antbor  (2id  do(  •Dcrevd  m  Ibe  prqi*rRtion  of  ibe  Urtntr  fnm  ^ 
■HM.]  —  2.  Wbcn  lemoo-jnico  ia  kept  for  a  year  in  bottles,  the  grmtcr 
part  of  the  citric  acid  is  coDverted  into  tartaric.  (Schindler,  Jul 
J*kann.  31,  2S0.) —  3.  When  pyn>xiliD  ia  diesolved  in  potaah-ley,  tar- 
taric acid,  or  a  similar  acid  appears  sonictiiuefl  to  bo  produced.  (Kerrk- 
boff  &  Reutcr,  J.  pr.  Ch^m.  40,  284.) 

Preparation.  1.  To  I  pt  of  crude  or  piiri6ed  tartar  suspended  in 
boiling  water,  027  pt.  or  a  comewbAt  larger  qanntiiy,  of  powdenJ 
cLatk,  mnrblo,  or  oviiter-fihclls  is  added,  and  tho  mixture  boiled  tdl  tU 
effervescence  entirely  ccaf««,  and  the  liquid  no  lon^^^cr  reddens  litmni. 
Or  tartar  •QBpended  in  boiling  water  is  eiaclly  ueutnilieed  with  milkU 
lime.  Tbe  tartrate  of  lime,  wlilch  8ettle>  to  tlie  lK»tU:im,  i«  eeparatcd  froa 
the  ueuiml  tartntte,  which  rcumiiis  in  Mtlution,  by  ciecuntin;:  tti-'  Ii< 
and  washing  the  di-pn^iii  on  linen.  —  a.  The  tartrtiie  of  limt- 
ia  deoonipiifivd  \>y  dige»tiuu  fur  a  day  or  two  with  oil  of  viti :  lul 

to  0'4  pt  of  the  dried  lartRitc  of  lime,  or  equal  to  the  carbonate  nf  ti 
need,  and  in  any  cneo  nnt  Icpa  than  sufficient  for  the  coniplotr  satnratiuD 
of  the  lime,  and  with  12  times  itj*  weight  uf  water.  The  liquid  ia  aepa' 
rated  from  the  pyi'Bum  by  filtration;  evaporated  to  a  thin  syrupi  aejw 
mted  from  tbo  precipitJvtc*!  gy]isum  by  etmining  tbruuich  linen;  anJ 
thiMi  fwrth-jr  concentratcil,  whcrtMip*m  it  yields  cry>-taU  of  tartaric  wi«l 
cither  by  standing  for  somu  time  in  tlie  cold,  or  by  further  evaporatioa- 
—  U  theee  o|ieration8  have  been  perfonudl  in  ressolfl  of  tin  oroeppfr, 
the  metals  thereby  di-»olved  must  oc  precipit«t''tl  from   the  slightly  cnn- 
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eentrmied  arid  liquid,  which  ehouM  still  contain  n  little  free  enlphorio 
ncid,  by  a  small  quantity  of  Hul|ihiilo  of  nilriimi,  and  llio  evapomii'm 
fiiii^tied  in  vessels  of  glass  or  porcelain. —  If  the  qimutily  of  Milplmrio 
acid  used  ia  not  sutticienl  for  the  complete  decomposition  of  the  tartrate 
of  lime,  the  tartaric  a*'id  ohtaiiif^d  ia  mixed  with  a  certain  quantity  of 
acid  tartrate  of  lime,  which  jueventa  the  crys'tallization  of  the  acid,  hut 
may  en»ily  be  decomposed  \>y  a  biiiiill  additional  quantity  of  sid|>hnrio 
acid,  which  thniws  down  tbt^  lime  a.s  sniphate.  —  If  the  iicid  liquid  con- 
tains free  sulphuric  acid,  this  acid  remains  in  the  ntother-liqnor,  which 
may  then  be  used  for  the  decompoi^ilion  of  fre«li  jsortiuiis  of  tarlntte  of 
lime.  The  enlphuric  acid  stitl  a^Uierin^  to  the  crystals,  may  be  removed 
either  by  recrystallir-ation,  or  by  di!^e.'jti"n  with  a  smkiH  quantity  of  oxide 
of  lead,  the  Bltrate  being  subsequently  treated  wiili  (iiul|diuretted  hydro- 
^n.  —  Tlie  brown  colour  of  the  liquid,  which  is  particularly  strong  when 
crude  tartar  i«  used,  ia  partially  removed  by  diju'estion  with  charcoal 
powder;  tlie  greater  portion  of  the  colouring  matter,  however,  remains 
ID  the  mother-liquor.  This  liquid  may  bo  dccolitrized  by  -piVw  "f  chlo- 
rate of  potash.  (Berzelius,  Wittstein,  Jif/it'ti.  57.  228.)  —  h.  The  solution 
of  neutral  tartrate  of  potash  separated  from  the  tartrate  of  lime,  vielda, 
when  precipitated  by  hydrochloratc  or  acolnte  of  finie,  or  when  decom- 
posed by  half  an  Lour':*  boiling  with  Hulphate  of  lime  ( Dt'«fosses,  Jf 
I'hann.  15,  613),  an  equal  quaiitity  of  tartrate  of  lime,  which  may  bo 
washedand  treated  as  above.  ComiMrc  Ldwii^,  CVc//.  Aim.  1799,  I,  1*9;  Uuc- 
holi,  A    Ir   7.  1.  21  ;  Cnndel.  Schw.  13.  ^'5) 

2.  One  part  of  tartar  is  neutralised  with  carbonate  of  potash;  the 
aqueous  mixture  boiled  for  an  hour  witlt  8  pt».  (^f  burnt  lime;  the 
decoction,  which  contains  caustic  potash  free  from  lime,  filtered  while 
still  hot;  and  the  precipitated  tartrate  of  lime  waslu'd,  freed  from  excess 
of  lime  by  means  of  hydrochloric  or  acetic  acid,  and  treated  oB  above. 
(Osann,  Kastn.  ArcK.  5,  107) 

3.  Tartar  is  gradually  added  in  excess  to  a  boiling  mixture  of  1  pt. 
oil  of  vitriid  ami  3  pt3.  water;  tlie  excess  of  tartar  (together  with  gyp- 
eiim,)  left  to  cryslullize  out  by  coolingj  the  remaining  liquid  ei-nporated 
to  a  einatl  bulk,  aud  the  tartaric  acid  removed  from  it  by  cold  alcohol^ 
while  bisulphate  of  potash  remains.  (Fabroui,  Ann.  C/tim,  l*hyn  25,  0.) 
—  [  The  iilnilio)  miiy  produce  turtrovinio  tcid,  in  which  case  continued  boiling  with 
Wii^r  «ili  be  required  In  expel  il.] 


Proprrtiei.  Larjye,  transparent,  colon  rle?s  prisms  helonging  to  the 
oblique  prismatio  system.  Fig.  109;  no  cleavage  :  »  :  »  or  li  =  97*  10'; 
M  :  «'  =  88'' 30*;  i:«=  128°  15';  »:c=  134°  50';  i:m=  100''  47';  i:A 
bat'kwarils  ^  122*^  4.V;  one  of  the  n-faccs  is  often  disproportionately 
l»rgo.  (Brooks,  Attn.  Phil.  22,  IIS)  —  Pi^j.  1U9,  t<>gother  with  trunca- 
tion faoea   between  a  and  i  and  between  u  and  i;  i  :  u  =  97°  lO'j  i :  a  ^s» 


ia«''34';  I  :/=  122°  30';  i  : «  =  I3.S^0';  tt  .f=iV2\^4'',  h  :«=  125^15'j 
ii;tt=  129^20';  a  i  a  z=  102°  51';  e:f—  102°  30  ;  cleaves  easily  parallel 
to  ».  (Prevostnge,  iV^  Ann.  Chim.  Pky$.  3,  129.)  — They  are  oblique 
rhombic  prism?,  alntut  ^  Pig.  8t>^  with  one  other  face  x,  between  i  and' 
iw;  but  of  the  four  A-faces,  only  the  two  on  the  right  aide  are  present, 
above  and  below,  not  tho»>c  on  tlie  left,  whereby  the  crystals  are  rendered 
unjiymnietrical,  a  fact  which  is  connected  with  their  thermo-fdeelrio^ 
properties  (aud  with  their  optical  relations,  according  to  Pasteur).  %  :  m 
=  Sr;  i;x=145-15;  i/ :  »  =  99°  45';  l:A=136^  (Hankel,  i'o^gr,*/. 
48,  500;- — compare  also  Haborle,  Toich^nb,  180$,  160;  t?oret,  Tutichtuh. 


^>         FtUlAlI  MlLXL'S  C-BB:  OXTtiKN-NUCLBUS  C^BW. 

lyZK  Ul  I  BffxltariL  X  Jr.  T,  2,  40:  PecleL  Ann.  Ckim.  Fk^  31, 78; 
•JL  W;Lf.  ^'.  r-.  Oww.  2S,  13S;  Bammelsberg.  i*e^.  96,  23).  — Sp. 
XT  I  *  5  K^fltcr.  —  Tbe  aciJ  shines  vben  mbbed  in  the  (Urk,  liu 
»Ar  ^:  ^.-riAT^i.  .V.  7.  Pidm.  15,  440.)  —  Melts  ftt  170'  to  a  tnv- 
T«:%a:  ^.^j-Lrl-e^  li^-i^i.  T&fies  stroDz^Tbot  plemsantly  lODry  and  reddeni 
l:aLX*.  lo  c.=-ftr:.:m«-l  »:4at:f:*a  vields^  with  qnantities  of  ammoiia 
izi  7*.usi  z-:-:  iz.±cjic.z  :o  ce^tnlixe  it.  gnnnhur  precipitates,  and  with 
fXAfs^  ;;  '..z.'i-viZiT.  w'liw  ^akes  wlaUe  in  exeeaa  of  the  acid  and  ii 


.^-oxla-r.            IVdii.  HermuB.  DjSbaciAer.  Ure.  Bcitholkr. 

*  ,"                «*             TZ            3J            3a-iO  .     3212     ..  31-«  ...     24-41 

?  ■=                  »               4  -        *              4-lf              2»4     .  .  2-76  ...      5W 

'X  w^                M             f^            f4            C3-31  .     64-64     ....  65*82  ..      70-Of 

C^»      ::u       :w       :»       !•*■«•     -  loo-oo  ...  loo-oo  ....  xoihn 
rV(  Tphrtl  u»f>:rT  sae^bk  a  htpMbKical  anhydroos  tartaric  acid  = 


r>.'*.-}n..--4?4-.t/iij^  :  ri:%»;  ac>l  heated  merely  till  it  melts,  whieb 
SLi.;-^  -s.aojr  i:  1*."  ■*  "?■.'"- is  ccTefted.  without  perceptible  loss,  into 
'n^;':t^**:ur>.'  ii::*i  Lix?kl:  JL  G«r£ar\it^:  when  melted  for  a  lon/^  time^ 
jc  a;  a  >:j*.a.^c  JKn^  :'  »  c.:aTer:<d  chSeAy  into  tartmlic  acid,  then,  vitb 
'•.>»  ..  ^  A:  -m-iSir.  :z;j  arcvix  add  and  tartaric  anhydride.  (Bit- 
,-vaT/c.  y-r^mr  Lu?Ri:  3^  Ger^arcL'  Aceoidin^  to  Weniaelos  {Ann. 
7'iu--«.  ■  5.   ..^o^   riif  *»i  >e«-.xs  :c  Kil  as  150". 

1   "*"»  it.'a   i*i;  a.t*£  Sf  rra£s»IlT  Leased  to  220^  it  swells  np  coui- 

AT&ji^    uii.  ft  '"ftrr  Asc  ^s-  rvf^*  crer:  becomes  continually  browner; 

;ji/u  Oi«^  :?»  f-sv'.ti-rr.  'jc  uia:  ;:  :\Xi$  withont  tune&ction;  eontinnally 

^'•-.'^  jS  ,'i^is.^:  ar''i  x«&  iL'»ied  with  rapoufs  of  acetic  and  pyron- 

^-wn-c  Aoti.>    U'i.  yeiififc  a  cvl-mt^cw  waien-  dbtillate.  which  amella  of 

HAN V  i-'^i  xi*x   tsn^yre-ae^^x  ^iL  ha#  a  <harp  soar  taste,  continaallT 

xxvafv>  -xivr^  ^.iic»-J^fc::»kL  uii  calx  towaids the  end  acqniresa  ycllowiik 

Av.a:-  iTi  .-.u^3*  i  jocill  zoz-'J^T  cf  empTTeamatic  oil,  which  eauei 

.V  .sxvaw*  -.  L^-.'i^i  -wivi  s-xj^  w.;i  waser.     This  distillate,  when  rtVf 

M.>t  N  ia^    o*  .'*:='  'i^  w^M>'»;i-  ySeiis  acetic,  (BO  formic,}  and  then 

■;*-«. .^i.>  11  V-  »•.-'-■    r-v-c-!*??  *^^  *  ^i»  ^'f  wo<J-*IHrit,  or  something cf 

.lA-  K  T-.  ti>.    '.i^  .>  i   u  c*  "lev-*::  ^T^?  t^^ntainin^  crystals  of  pyro- 

,«^-M*j^»:    <ow.      V'j  J  -rs»ii-;   Jen  ft2  i2»'  in  the  disUllatioB  of  tartarie 

tc  M.   .^  >..w  i   K'zi  5 i  <.*.  'ij^**!  i^^^f  ^.x-C3f.  ha»  the  appearance  of  cha^ 

,x-tt.»  o^  fci  %  i-^-K^-  liity^rtzi^.  yiei-i*  asacyh-cas  and  empyrenmatie 

.-..»»   o  t  -4.".  *»!-"«.•<  .■'J.i.^.-al  r^scaLSK     B<r»liii*.)  —  The  acid  clistilM 

.v^»s.\i  '*:     "'-  '-•'-'     >*vs>i*  ^r^   ;x»=ud*5  of  carbonic  acid,  water, 

vix.  ^^  wrwA-c  4*.  ■..   .''i:  ^try  ".rtjf  tMOszt  ya*.  acetic  add,  emprres- 

-...i-N  ,-.     wn-  ,-:.u-,vA-     -  :W  i.*c.r*^:c  aik«  place  between  200^  aad 

»\V       IV  ^  ^    • » ^.v  y.*.Oi'.*to  1 TL^  sa  a^i  :fce  iLt  three  increase;  an! 

\,   .  ^    :,  , .:  ).,■  .wT  iTi-  ^-efy  "^::je  cywcaitatic  add  is  obtained, 

\^.  >■.>  -     1  ^*-*      ;i«".-  -^  -■'"  »a;^f  *='i  carK-aic  add.  bat  on  the 

t^  '  ^'  '    .r>*'.'v'  T%.i*l   iof-:Sr  Ac^i.  aod  iar^  qvaotitirs  of 

.  ^  . , .     ^ .  V  .  I     »  •  ..  1  ■. .  .'-■      -  i.*i  .-ifcTVul    .  Feioase,  ^iia.  C^iau  Pk^ 

..     \      .»     .^   ..    .w- :.-',■  jc.'i  yjt'jL  when  distilled  with  Tarios» 

.^  ^^  .    ..  ..*    1     ^-^^   -  ■    "-•    :=s  '-•£   w^fcaery  dutiUate,   (coatahiBj; 

/  \^    -  .•  »  ■.  \  ..  *    ».  •'.   wc     «  *  ■•  ^.^  >  y«*.  tvyrttnwtOK  oil,  and  1*3 

^   .   ^..  ,       ,.»   ^1.1  V.   ^.t:\  }    :c  riA-wsl    uriaer, -V.  Tr.  24, 2»57) 
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By  (lUtilUng  with  powdereil  puinice-stone,  nioro  aci<l  is  ol>t:iiueil  anJ 
less  enipyreuniatic  oil.  (Arppu.)  —  TarLiinc  luiiti  aubjectcd  to  dry  distilla- 
tioD  with  spongy  ]>]atinum,  yields  pure  carbonic  acid  gas,  and  a  trans- 
parent, colourJesp,  crystallizable  Jietilhito.  (Reisot  d:  Millon,  iV.  Ann, 
Ckim.  I*kf/9.  8,  285.)  —  TT.  Tlio  distillate  obtained  at  200"^  is  colourless, 
and  leaves,  when  evaporated,  a  scarcoly  pcrcoptiblo  residue  of  pyrotar- 
tario  acid;  the  gas  evolved  at  and  ficiow  that  temperature  is  carbonic 
aci<l,  with  but  little  carbonic  oxide.  At  220'',  tho  fust^d  Uirtaric  acid 
becomes  more  viscid,  and  acqinrpa  a  yellow-brown  colour;  the  ]»ale- 
yellow  distillate  contains  but  little  pyrotartaric  acid,  nnd  the  evolved 
gas  consists  of  carbonic  acid  with  -}  to  \  carbonic  oxide.  At  220®  the 
decomposition  of  the  tartnric  acid  is  still  incomplete;  at  higher  tempo- 
rmturca,  the  distillate  is  more  higlily  coloured,  and  the  evolved  carbonic 
acid  is  accompanied  by  increasing  quantities  of  carbonic  oxido  (the  pro- 
portion ultimately  reaching  the  half);  no  Iiydrocnrbons  are  formed. 
Small  quantities  of  tartaric  ncid  mny  bo  complet^ely  decomposed  in  the 
oil  bath  at  .'JOO^.  leaving  only  a  very  small  quantity  of  carbonaceous 
residue.  When  the  acid  is  distilled  over  the  open  firL%  tbo  distillate 
consists  chiefly  of  acetic  and  pyroraccmic  acids,  together  with  aldehyde, 
acetone,  nnd  other  subiitances,  as  in  tlie  distillation  of  8u;;ar :  on  recti- 
fying this  di>:lillute,  the  portion  which  goes  over  between  10 j°  and  120^, 
consists  chiefiy  of  acetic  acid;  that  between  130°  and  180°,  of  pyrora- 
ccmic  aci<!;  nnd  that  between  180'^  and  100^,  of  pyroraceniic  and  pyro- 
tartaric  acids.  From  these  results  it  nppeart^,  that  auhydruus  tartaric 
acid  is  resolved  by  strong  and  sudden  hcuting  into  acetic  acidj  cftrbonic 

Iacidj  and  carbonic  o.\tdo  : 
CH*©'"  -  C*H<0»  +  2CO=  +  2C0: 


We 


bat  by  slower  and  more  gentle  heating,  into  hydrated  pyroracemic  and 
bonie  acid: 


g 


e  two  processes  may  take  place  together.  (Viilckel.  Ann,  Pharm.  89, 
57;  see  also  ix,  418.)    H. 

3.  Tartaric  acid  heated  in  the  air,  froths  np,  emits  an  odour  of  burnt 
angar,  takes  fire,  auil  leaves  a  soft  charcoal.  —  4.  Tartaric  acid  mixed 
with  I'pongy  platinum  and  heated  in  a  stream  of  oxyfjen  gasy  begins  to 
form  carbonic  acid  and  water  at  Ib'O^,  ami  at  250'',  is  completely  resolved 
into  these  two  products.  (Reiset  &  Millon.) 

5.  Chiuriuf  scarcely  exerts  any  documposing  action  on  the  aqueous 

cid.  (Liebig.)  —  i\.  Hot  nitric  acid  ilecoinposes  tartaric  acid  into  aoetie, 

xalic,   and  saccharic   acid.     (Hernd)stadt.)      The   nitric   acid   solution 

mixed  with  basic  acetate  of  lead,  nnd  heated,  deposits  crystals  of  oxalo- 

nitrate  ofl  end.  (Johnston.)  — ■[.  Finely  pulverized  tartaric  acid  dissolves 

quickly   in   \\    times   its  weight  of  mono-hydrated   nitric   acid;  and  on 

pitating  the  solution  with  an  equal  volume  of  sulphuric  acid,  it  forms  a 

rystallinc  pulp,  which,  after  the  sulphuric  acid  has  been  absorbed  by 

Dliuued  pressure  between  parous  plates,  forms  a  loose,  white,  silky,  mas.^, 

niitting  white  fumes  in  the  air.     This  product  consists  of  nitntftrrUtric 

id    (Dessaigncs,  ("ompt.   rend.  34,  731.)  IJ.  — 7.  Boiling  aqueous  ifrJie 

ndfi'ifxiic  rtciiU  slowly  dcctiniposo  tartaric  acid,  with  formation  of  tartaric 

id  ami  liboratiun  of  iudic.   (Bcnckiser,  Millon.) 

8.  Tartaric  acid  gently  heated  with  a  three  or  fourfold  quantity  of  oil 

of  vitriol,  till  fulplmrous  acid  is  about  to  escape,  is  partly  converted  vuto 


RDIAKX  51XUCS  00%  OnOEK-XtlCLKUS  C*U*0< 


^MftUtT  af  ail  «f  ▼itnot  tihc  mc*4  rigl^i  caritooic  oxi«i«,  eaTK>aic 
mmi  ^mkfkmswmt  k»>I,  1*4  le«v>M  m  black  niziure;  bal  wben  rab- 
to  s  ^■■rfaifty  iacraasaig  Ikcal  ia  eoatacl  with  a  l&ri^  ezoeoi  of 
~  ~  it  jirfAi  at  ftat,  wHkoat  any  blackening,  caHionia 
'.  anJ  i^aec  (WHbaot  amy  csrbooic  acM)  ia  lb«  ntio 
«f  4  : 1,  aad  vlliaairiy  lartaate  wde,  caHN>«e  acid,  mad  emitthMnm 
mui,  m  tl^  fwf  tiM  af  >  ;  1  !2  (Dnwft  Piria): 


*  lSO»-€ao  +  8CO  -•-  ISO^; 


at  iW  tnMCfBtere  v^U  it  altiaatelj  aitaiaed,  1  rol.  of  carbohtc 


I 


aiuaaseiT  attaiftM,  i  roi.  or  carOomc 
•at  aC  tW  fear  ii  axifiaBd  by  tW  tafpbarrc  acid  tu  carlKXiic  acid, 
1   vaL  mtmr   af  lalpkanai  proJaeed   therebjr  at   ibe   aaroe  tine. 
4  Piria)     TW  i  ■  illiia  af  cariMaie  oxiJe  bad  lieen  preriooslr 
I  Vv  DiWffaaec  {COL  It,  f\.) 
9L  a  cm  Mlitaie  «f  e^aal  paits  of  tartaric  acid  and  bic^rpmak  ^ 
a  flaall  yiatifr  of  water,  ■Miriue*  a  dark  greeoLsIi  brova 
"y  keated  to  tke  boiling  point;  gives  off  a  lam 
'  karta  a  dark  ereeoisb  brown,  nearl;|r  bliec 
.  (WiMfcler,  Revert,   46,  466:  65,  189  - 
lOL  IWiaric  aoi  tfifai  aaaaAc  add  to  vaaadie  oxide.   (Berx«*lias  )  — 
11.  Heated  vitk  yawdi  ^  aeaayasMK  aad  water,  it  beoomea  hotter,  %sA 
pTcs  aff  carkwie  asd  iwM  aods  wHk  Mroog  efferrcaoence,  while  for 
1  tastzafee  «f  aaapiacae    iraiiia   ia   eolatioD ;   on   addition  vf 
acid,  tke  tartaric  acU  is  eoMplcielT  deeooipaited,  and  all  tlif 
~  «3EpcIW»  vitk  fcnHtiMi  af  ealpkate  of  man|;aneae.  (Dul^ 
71,  \m\  aka  &ka.  «S,1I3;    Ptmoi^)— 12.  Crvstallit»l 
tatka  ■■eaat  of  I30pta.  (1  At.)  triturated  with  480  pu. 
(4  At.)  pmrnikh  wf  imi  at  IC*,  rina  ia  a  lev  feeondt  to  a  red  heat.  «od 
kaiat  away  wiA  a  gfammamg  E^t,  giving  off  earkoiuc  icid  gas  will  u 
adaar  «C  Smmc  adi  (Wtiiin.  i>iy.  S,  dM.)—  B&ttgir  {J,  pr.  Ck^ 
S«  tr?)   perfm  5  |4s.  of  well-dried  tirtaric  add  and  16  pt^  of 
pcvasida.  —  WWa  1  pL  af  taitaric  add»  5  pta  af  peroxide  of  Iea<),1 
10  pta.  «f  water  are  wxed  at  aednaiy  leatpeiatarea,  pore  rarbuaic 
it  arahe^,  tad  a  iJatiMa  af  laranate  af  Wad  ob-tained,  while  tbe  ondf^ 
eoapewd  portioa  af  ptrasiia  af  lad  fcs  uftea  mixed  witk  tartrau  ao4 
af  ImI  (tVnwi.  C^mfCrtmd.  11,5.2;  al»  J.pr,  C^kna.^^54; 
i;  Jh^.  %  12«)  — n.  Tartaric  add  boiled   with  mi9fr-^ntm 
dw  silver:  if  it  b«  btiltd  wiib  potBck  and  oxide  of  »ilrer  at  kaj^ 
te  Ik*  litter  coattaaee  to  ke  tedveed.  tke  add  i«  oonrerteil  into  uxafio 
add  witk  tvelatNsefcwkaaie  add.  (Grdawin,  Jaa.  /Anna.  SI,  It.)- 
It.  Txrtarie  add  Wtrilaad  by  atkaHs  (knt  not  tke  free  acid]  redsetf 
mM  fnm  tke  cklodAt  witkaat  erabtiaa  «f  wbeoic  acid  (Pelleaer) 
fMhiMi  hvm  tke  fcickl»ida  ia  tka  fccm  mi  pbtiowa^hck, with 
K        VtMWie  add.  CL  PkOUps,  PU  M^,  J.  %  94.)  —  Neutral  tarti 

■  ftiak  tithltd  ta  «tatit«  af  BMrtwif  cAJbridf  lanaa  a  predpiute  of 

■  eTea  la  tke  dafflu  (Biaadea,  jIm.  PiarwL  II,  S8.) 
I  \y  Heated  patawt'e^  aad  tofi)^  deeoaspoaa  tka  add  witk 
I        eikiiiaBf  u^  Ike  btter  aba  witk  aUgkt  cwadoo  of  light,  jiaUiag 

■  «a«l  MMl  alkaE.  iQaj^LaaAC  A  TW^rd.) 

■  l<    A^aaewt  tartatie  add  daconipBaia  kr  kaepiag,  bat  onW  in  Ik 

■  Jilalcr  >ut««  pcodadag  a  aattll  ^aaala^  of  aceik  aM;  when  di 
K        tome  wv^ks  with  al<vho],  it  is  cwaiertcd  iato  riaegar.  (Bai_ 
m       f .  Aceordiag  te  Wittat«ai  (S.  J^M.  Piona.  2,  ft9>,  the  aqaeew 
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tion  of  taiiario  toid  is  by  no  means  so  much  inclined  to  decompofiition  as 
it  eommouly  sopposed:  a  solution  uf  tartaric  acid  in  5  times  its  weight  of 
vater  exhibited  after  the  lapse  of  a  year  —  during  which  a  fungus  bad 
formed  in  it — the  original  amount  of  acid.  —  According  to  St£leler  A 
Kranse  {Ghtm.  Gaz,  1855,  67),  a  fresh  solution  of  tartaric  acid  does  not 
rednce  an  alkaline  solution  uf  cupric  oxide  at  a  boiling  heat;  but  a  solu- 
tioii  which  has  been  kept  for  some  time  effects  the  reduction,  and  with 
greater  rapidity  as  it  is  more  dilute. 

17.  When  a  solution  of  neutral  tartrate  of  potash  is  subjected  to  the 
action  of  a  powerful  voltaic  current,  the  gas  evolved  at  the  positive  pole 
eontaitts  carbonic  acid  and  carbonic  oxide,  resulting  from  the  combustion 
of  the  acid  by  oxygen  evolved  at  that  pole  from  the  water.  (Martens, 
IiutU,  1853,  117.)  T. 

OombinaHotu.  With  Water.  —  Aqueom  Tartaric  acid.  —  The  acid 
diasolves  in  i^pt  of  cold  and  in  a  still  smaller  quantity  of  boiling  water. 
The  concentrated  solutiou  has  the  consistence  of  a  syrup. 

100  pts.  of  the  aqueous  solution  contain  of  the  crystallized  acid: 


According  to  Ricbter. 

8p.gr. 

Acid. 

Sp.  gr. 

Add. 

1-36     ... 

.     64-56 

....     116    .... 

32  06 

1-32     ... 

.     58-75 

....     M2     .... 

24-98 

1-28     ... 

.    52-59 

.  .     1-08     .... 

17-45 

1-24     ... 

4603 

....     104     .... 

906 

1-20    ... 

.     39-04 

.... 

According 

to  Osann 

(JTfU/ii.  Arck.^ 

,  3,  396.) 

Sp.gr. 

Acid. 

Sp.gr. 

Acid. 

1-274     .... 

.     51-42 

....     M09     ... 

.     22-27 

1*208     ... 

.     40-00 

...     1-068     ... 

.     14-28 

1174     ... 

.     34-24 

....     1023    ... 

500 

M55     ... 

.     30-76 

..       1008     ... 

1-63 

M22     ... 

.     2500 

The  acid  dissolved  in  water  turns  the  plane  of  polarisation  of  a 
Inminous  ray  to  the  right  (vii.  65),  the  angle  of  deviation  corresponding 
exactly  to  tne  quantity  of  acid  traversed  by  the  ray  (Biot,  Compt,  rend. 
also  I'offff.  38,  179).  —  %.  The  greater  number  of  optically  active  sub- 
stances exhibit  the  snme  ipedfic  rotatory  power*  whether  they  are  used  in 
the  pure  state,  or  diluted  to  any  extent  with  optically  inactive  solvents. 
Bat  tartaric  acid  and  its  compounds  form  an  exception  to  this  rule.  The 
optical  power  of  the  moleculea  of  tartaric  acid  is  continually  increased 
by  addition  of  water,  and  in  a  still  greater  degree  by  the  addition 
of  extremely  small  quantities  of  boracic  acid,  which  is  itself  iuao- 
dre.  —  The  dispersion  of  the  planes  of  vibration  of  the  different 
Golonred  rays  by  circular  polarization  likewise  exhibits  exceptional  rela- 
tiona  in  the  case  of  tartaric  aeid.  In  all  other  substanoes,  the  deflection 
increases  with  the  refrangibility  of  the  ray;  bat  in  tartaric  acid,  the  plane 

*  Let  a  denote  the  deriition  of  the  plane  of  vibrttion  of  the  ray  in  its  pausge 
through  a.  itrstam  of  liquid  of  length  /  and  density  f,  and  c  the  quantity  of  the 
optically  actire  aubetance  in  the  unit  of  weight  of  the  solution :  then : 

K")  -  771 

is  the  specific  rotatory  pover  for  the  giTcn  coloured  ray.  (Biot.) 


thMtk  tboseof  the 
Moceorer,  tbe  miot  «(j 
of  water  uid 


t^t  C^  mioleenlM 
bj  addition  of 
mdeixonig 
M,  257;  abrtr. 
84»    190;  J4 


TW  tvo  cr7«te]ltaed  aci«la  tritanldl 

of  9xr,  iolo  a  poftjr  ina«^ 

m    tlw  air.    (TliTTnin, 

and  boneir  acitfa 

in  wUeli  either  of  the  two 

diy.     Boracic   acid  di)SfotTi!« 

acid  than  in  pure  wtin, 

exactir  in   prtiportion  to  tht 

crystallization,  all  iW 

(Soahctran,  J.  Pkjrm. 

to  WitUtein  {Fkurm 

cal   compoQiiU  litii 

Tbc  deliquescence  of  i 

acid  iil>6tractiug  f^ni 

vmter,  aad  Iberebj  converting  it  into 


^^ne  aaUe.  —  Tbe  nijacoas  aci<t  satoratcil  nt  X' 

acal)  afcoorbs  a  (y^nsideruble  quantity  of  nitm 

K^«id,  after  a  wliile,  depoeitis   Deo'jle«  wbH 

mi  tavtanc  acid:  it  crolvcj  nn  pi9  *^vi*n  vWa 

Mf  bnva  colour  witb  prutosulpliate  of  iros. 

, — TW  ami  hm  a  ^verfnl  affinity  for  baMf.     It3  alcoliof^ 

caiMates  unless  water  be  pretcnt  (IVIoaff), 

ar»  iaenUbW  is  afeobol.  (Bracoonot.)  —  Tbe  acid  focv* 

alto  =  CH^inO*,  aad  dcu/  salts  =  CH'MO '.    Rr«r«dB 

30,  aee  r»pvciallr  tlin*r  of  omnir  m 

—  L3»&t*  tartarie  acid,  all  (artnites  disvolvevl  iu  witer 

l«fa  At  Ann  af  piitiiintiiin  of  li^dit  to  tbe  right;  only  tbe  coDcciitni'<l 

of  taitnUo  ol  alvBina  iu  wat^r,  and  tbc  solution  of  tartrate  of 

'm  kv^ncUone  acid,  exhibit  rotation  to  the  loft.  (Biut,./.  TAoc 

■iM  )S»  K)     Witb  tbii  18  connected  the  fact  that  tlie  cr^-stala  of  1 1 

UHttam  are  benibedra),  and  exhibit  unsynimetrical  faoes  on  thr  ri^t 

tbeaemtiml  tartrate  of  lime,  which  likewise  exhibiUlL^ 

^BMnta  oHical  wUtioa. .  (Parteur, ^V.  Jtm,  Chim.  Phy».  24,  442;- 

«Vm1  rvMl  tfi,  $PT;  rA««.  <y<x'  ^w-  •^^  3»  "1*J  further,  A'.  Ann.  CUml 

)Jl9$^  437;   roiw;^  mtJ,  35,  I7fi;   i<»«.  /*/fm/j».   84,   157  )— tlit 

tnitcj=   M'M  bv  drv  diftillatiun   the  unnio  product^i  na  the  frr«  acii. 

carUi:nc  acii,  and  a  oirburettc*!  hy<Im;:Pii  t*ft»,  acetic  aciJ,  |.w 


< 
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!  acid,  onipyreumatic  oils  of  various  degrees  of  volaliliiy,  and 
Itnve  a  carbon iicooub,  often  pyroplioric  re&iilue.  When  heated  in  the  air, 
they  emit  an  odour  ot  malic  acid.  Their  dilute  sohitions  are  inclined  to 
become  mouldy.  A  dilute  solution  of  tartrate  of  potafih,  mixed  with  a 
email  quantity  of  ferment,  c.  g.  an  aqueous  extract  of  almund-paat© 
prepared  in  the  cold  and  left  in  a  warm  place,  is  quickly  converted  into 
carbonate.  (Buchnerj  Jun.  Ann.  P/Mrm,  78,  203.)  —  The  ijidubte  alkalis 
form  with  tartaric  acid,  neutral  salts  which  are  easily  soluble  in  water, 
and  acid  salta  which  are  sparingly  soluble.  The  neutral  tartr.ites  of 
most  other  bases  are  insoluble  or  sparingly  soluble  in  water,  Ijut  dissolve 
on  addition  of  tartaric  acid.  These  salts  likewise  dissolve  readily  in 
hydrochloric  or  nitric  acid.  All  tartrates  dissolve  in  excess  of  aqueous 
ammonia,  potash,  or  soda^  excepting  the  silver-salt,  which  is  iiieotublo 
in  potash  and  6oda,  and  the  mercury-salts,  which  are  not  Foluble  in  either 
of  the  three  alkalis.  From  tho  t-ulution  of  a  tartrate  in  water  or  acid, 
bisulphale  of  potash  throws  down,  after  a  while,  a  precipitate  of  bitartrate 
of  potash.  —  Tartaric  acid  forms  a  great  iiuuihvr  uf  double  baits. 


Tartrate  op  Ammonia, -^ff.  Xndml.  —  The  aqueous  acid  supersa- 
tirated  with  carbonate  of  ammonia,  is  evaporated,  wjth  frequent  addition 
of  carbonate  of  ammonia,  and  cooled  to  the  eryetallJsinp;  point.  Trans- 
parent, colourless  prisms  belonging  to  tlte  oblique  prismatic  system. 
Fi'/.  H9;  but  instead  of  the  /-face  there  is  an  f-fuce  between  *"  and  m; 
i:m  =  9r5l';  i:f=127*40;  c  :  m  =  HO"  29';  u:a  =  110M0'; 
t  :  a  =  124**  55';  a  :  h  below  =  124"  24';  rt  :  «  at  the  side  =  lOo"  9'; 
i  :  a  =  116'  50';  i  :h  =  88^  5G';  f  :a=  137"  39';  m  :  «  =  143°  50'; 
e  ;  a  ^  110"  2H\  The  u-faces  at  one  end  are  enlarged  so  as  to  obliterate 
the  a  and  h  faces.  (Prevoataye,  A^  Ann.  Chim.  Pkt/g.  3,  129.)  The 
crystals  are  Ibcreforohemihedral;  they  cleave  easily  parallel  to  i.  f  Pasteur, 
cornp.  Neumauu,  ScJiw.  64,  197;  Ilammelsber<r,  2*'mj(/.  06,  23),  —  Ac- 
cording to  Pasteur  also  (iV.  Ann,  Chim.  Phya.  42,  418;  Compt.  mid,  39, 
20;  Jtthrf»lrt:  1854,  095)  this  salt  is  dimorphous.  From  a  solution  of 
tbe  acid  ammonia-ealt  supersaturated  with  ammonia,  it  separates  in  the 
abovc-ilc^cribed  crystals  of  the  oblique  prisraatio  system;  but  from  a 
solution  of  that  salt  mixed  with  neutral  malate  of  ammonia  (cither 
active  or  inactive,  but  most  readily  with  the  latter),  the  neutral  tartrate 
of  ammonia  fleparattjs  in  crystals  having'  the  same  compoiitiou  and 
properties  as  the  preceding,  but  bclongin*^  to  the  right  prigniatJc  system. 
(See  also  N.Ann.  Ckhn.  PAy^.  3H,  437.)  — The  salt  tastes  like  uitre, 
effloresces  in  the  air  from  lo^s  of  amuiunia,  i^  decomposed  by  heat, 
and  dissolves  readily  in  water. —  Its  solution^  exposed  to  li;rht  for  half 
year,  exhibits  scarcely  any  turbidity,  but  becomes  alkahne.  (Ilorst, 
Fr.  ArcJi.  4,  257.) 
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^^  Acid  tartrate  of  aniinoDia 
vil&  tfca  acU  ■■■naii  wtt  of  opiicallr  actire  malic  acid  in  offil 
MS  of  alMBa     FroM  a  aotation  of  the  two  aJts  in  this  propartifltj 
^aaatity  of  Wat  waier.  the  acid  tartrate  crystallixtt  on  cnolioc: 
"        ■  wlwa  erapoiated  and  cooled,  yiolds  the  doable  nh  it 
(tluek acnataated  prisms);  and  from  the  motbcr-li^virl 
eijrtali,  aad  agaia  eraporated  and  cooled,  tbo  aai 
k  ilepaaim  ia  vbite  warty  nodules;  the  last  niotker-nqMrj 
vialAi  artliiag  mi  acid  laaUtf  of  anunonia.  —  From  a  solntion  of  rqoil 
a«aift«tv  of  atoCB  ot  acid  tattzaie  and  acid  malate  of  ammonia  in  ohIt 
ihctf  v'e^t  of  hot  water,  the  double  salt  cryBtalliar*  oa 
Mixed  vith  acid  laitrate  of  ammonia,  every  two  tablos  of  tkt 
<lNiUa^  aah  barntf  »  aarrowar  table  of  pore  acid  tartrate  of  ammoui 
imcitwd  hftwcca  tMB.  —  The  doable  Kilt  is  bert  obtained  by  diaolrio^ 
I  pL  of  acid 
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laer  as  a  mixture  of  the   two  simple  atUts   in  c^uiJ 

k     Whca  recrystallised,  it   undergoes  partial  dewm- 
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TaRTBATE  op  Potash.  —  a.   Xeuiral.  —  Tarlaritirtnr  WtinMtrin,  TartaruM 

lartaritntrta,  Sai  vrgetabiU By  beating   tlie   bitartrale    with    water   and 

carbonate  of  potasL  or  carbonate  uf  lime  till  it  is  neulraliseil.  On  evapo- 
rating the  fulutionr  it  is  obtained  in  the  form  of  a  white  j^owiler^  hiiving 
a  saline  bitterish  taete.  Crystallizes  by  alow  evaporation  in  transparent, 
colourless  prisms  belonging  to  the  oblique  prismatic  systcin.  Nearly  the 
form  of  Fig,  109,  without  a-fac«8;  i  :  f  behind  =  142''  13';  i  :  0  = 
127^  17';  c  i/sSd^aO';  «  :  m  =  112"  35';  «  :  <?  =  103"  35';  ti  :  i  = 
95"  35'.  (Prevostaye.)  Brooke  {Ann.  Phil  23,  I  CI),  according  to  whom 
the  crystal  is  cleavable  in  the  direction  of /and  c,  places  the  figure  in  a 
different  manner,  but  gives  also  the  angles.  142**  13';  127^  17';  89''  30'; 
and  103"  40';  compare aUo  Bernhardi  (.V.  Gfhl.  8,  4 17, and X  Tr.l,  2,  51); 
Hankcl  {I'ogg.  53,  020);  Raiuiiielsberg  {Pojg.  90,  19).  These  crystals, 
aecordiug  to  Hankcl,  Pasteur,  and  Hiimmelsberg,  likewi^  exhibit  bcmi- 
hcdry.  —  The  crystals  do  not  give  off  any  tiling  at  100'';  but  at  180' 
they  part  with  3-8  per  cent,  of  water,  and  between  200'  and  220\  tJiey 
give  off,  without  any  colouring,  from  5  to  5'5  per  cent,  more  of  acetone 
and  other  products,  while  a  large  quantity  of  carbonate  of  potash  remains 
in  the  residue.  (Dumas  k  Piria.)  At  higher  temperatures,  the  salt 
melts  and  decomposes  with  intumescenco.  By  dry  distillation,  it  yields 
37*5  per  cent,  of  watery  distillate  (containing  0  0.?  p.  c.  of  pyrotartario 
acid,  besides  acetic  acia,  resio,  &c.)  and  C'23  per  cent,  of  orowu  oil. 
(Gruner.) 

From  the  aqueous  eohition  of  this  salt,  most  acids  (even  a  stream  of 
carbonic  acid,  according  to  Dive,  J".  Pha/m.  7,  480;  nho  ScJuo,  34,  201) 
throw  down  the  bitartrato;  according  to  N.  E.  Henry  (J.  P/un*m,  12,  80) 
the  precipitate  formed  by  sulphuric,  hydrochloric,  or  nitric  acid  rcdissolvoa 
in  an  excess  of  the  acid.  Bromine  likewise  precipitates  the  bitartrnte, 
with  formation  of  bromide  of  potassiuin,  and  without  exerting  any 
deconaposing  action  on  the  tartaric  acid.  (Cahoura,  N.  Ann,  Ohhn.  Pkyt. 
Id,  £07.)  The  salt  triturate<I  with  ^'j^  of  iodine  assumes  a  pale  red,  and 
on  addition  of  water,  a  brown  colour.  (Vogel.)  — 1  pt.  of  the  salt  dis- 
•olves  at  2^  in  075,  in  14'  in  0  06,  at  23"  in  0-63.  aud  at  04*"  in  0  47  of 
water.  (Qsann.)  In  air  completely  saturated  with  aqueous  vapour,  it 
d^liqaesces,  taking  in  53  days  82  3  per  cent,  of  water.  (Brandea,  Schw, 
.Ol,  426.)     It  ilissolvea  in  240  pts.  of  boiling  alcohol.  (Wenzel.) 
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h.  Ajcid.  —  Tcrtttr,  WeinHnn.  Tartars,  —  Oocurs  most  abundantly  ia 
grapes.  —  When  tartaric  acid  and  potash  in  aqueous  solution  are  mixed 
togetbery  with    the   acid   in   excess,   there   is  genemlly  formed  after  a 
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(DaiH.)— f.  CadicK  (.<»A.  Aarm.[Sl,  67.  44,}  rooonimMii 
fcr  lib*  pHrifrM^M  «f  <«lia»iii  tartar,  to  ditodrtf  it  ia  1  ^  tinua  Uft 
««^ «rb^4mbWk m4  afsp.  er.  1  tiS,  dilatad  witb  an  rqaal  w«ifhi 
«t«^i^«toaia  tW  fiaaU  tbw^ba—a, aad  mix  it  viib «ncb  a^aasiiu 
of  «Rfe  of  litor  or  wUtiM  of  iMbMila  of  ooda.  tbat  oaSeienl  bjrdiv 

Mw  acol  emr  n — "~  Croo  to  UU  tW  tartnto  of  lime  in  solatioia.  5. 

Wkii^  ba;^  maifanat  pcisK  (traaihoeBt  if  ibcr  oootaia  tsr* 
of  liaMtO  baraaf  a  eemnk  tort^  aad  poraaaoot  ia  Ibe  air.  TW 
tiiliig  to  Ibo  fkU  !■'— Ill'  Mtmm  Fi§.  50.  Tbojr  dearo  rrrr  eedy 
nnWr)  to  ^  fnal  ia»  to  ife  mfe  boive«o  n  aad  •«  back vards  ami  pir- 
rttjllrj  to  0;  Imb  swdrpanilel  to  f,  w'.aDd  a;  a* ;  a  =  107' 90^; 
J/7l=  100'  14;  •  :«  =  1  -7^  2*.  V : r  s=  It5'  OO'; » :  t"  backward*  =  W  . 
«  to  lb»  Wk  aboTT  ; «  to  tW  nobi  b<4ov  =  77*.  OeoeralW  oonio  of  tW 
IbcMk  4M«Mllr  ^  «*  dfapKOfOitMairlj  latfO,  wbllo  oibori  dinpp«r 

g-  ^JmTSWTwA  tl^  10U>   Sawkrir,  ProrooUTn  •ccotdiiy 
lM<d  toitiato  of  f«Otob  ii  iiiwwjibiioi  vitb  acid  tartrate  of  i 
b«t  aol  wab  tut&rie  arrl,  wb«w«  K  or  NH*  appMr«  Doi  to  bt 
pb«iat  wilH  \h  (t\*v^  WoIWtoa  J-o.   PkH.  10,  37;  8iinb«v 
.I*si4.  0^.  IJMOl  43;  Jb4nifar.  1090,  STt) 
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*      The  crystals    cannot  be    further   ilehyJrated   hy  heat.    (Phillips.) 

Bat  cryfttiU  wbtrh  have  been  mereljr  dried  in  tUe  air  give  off,  when  heated,  4  per  rent, 
of  hygroscopic  water,  which  they  absorb  nguiu  ia  IG  dbyt,  if  eiposud  to  a  tharuughly 
nioi»t  atmosphere.  (Bnindes,  Schtc.  61,  425),  —  100  pta.  of  purified  tartar  yield 
by  dry  distillation  .37'9  pts.  of  a  mixture  of  carbonic  acid,  carbonic 
oxide,  carburcttcd  hydrogen^  and  olefiant  gas;  140  pts.  of  watery  dis- 
tillate, iu  which^  ne  the  di^tillatiun  pruoeeda,  the  aiiiuuut  uf  formic  acid 
continually  incroasp.s;  pyrotartaric  acid,  which,  towards  the  end  of  the 
distillation,  snbliuies  in  yellowish  white  needles;  4'2  pts.  of  enipyreu- 
niatic  oil,  which  at  first  passes  over  Ii;;jht  and  pale  yellow,  then  conti- 
Doally  browner,  heavier,  and  more  viscid,  and  at  last  tarry;  and  aa 
re-«idue,  40"9  pts.  of  a  mixturo  of  charcoal  and  carbonate  of  potash. 
(Qobel.)  —  100  pts.  yield  by  rapid  distillation  33  pts.  of  watery  licjuid, 
containing  a  large  qnantity  of  acetic  (but  no  forniic)  acid,  and  11  pts.  of 
pyrotartaric  acid.^  As  ^^'eni8cbs  also  did  not  obtain  formic  acid,  it  ia  proboble 
that  Gtibel'»  formic  acid  wa»  merely  acetic. —  1 00  pls.  of  tartar  leave  40  pts. 
of  a  mixture  of  31 '25  pts.  of  cjirbonite  of  potash  and  875  pts.  of 
rarbonato  of  lime,  and  cnarcoal  impregnated  with  sulphide  of  calcium 
(Brunner,)  —  Cream  of  tartar  free  from  lime  yields  36'37  pts.  of  car- 
bonate of  potash.  (Molaudri  Contessi,  Ami.  Phnrtn.  5,311.) — Crude 
tartar  does  not  yiclil  any  pyrotartaric  acid.  (V.  Rose,  Gruuer.)  As  it 
contains  a  certain  quantity  of  winedees,  it  leaves  a  small  (quantity  of 
cyanide  of  potassium,  as  well  as  charcoal  and  carbonate  of  potash. 
(Ha^senfratz,  Berthollet,  SUtiiqnr  dum,  2,  232;  Gm.)  —  Cream  of  tartar 
mixed  with  nitre  detonates  fliirhtly  when  touched  with  a  red-hot  coal. 
Snlt  ff  Tatiitr,  Black  nnd  White  Flajc  (iii,  19»  20).  —  Cream  of  tartar, 
kept  for  years  in  a  moist  state,  underj^oes  decomposition,  and  yields 
crystals  of  carbonate  of  potash.  (Hoclit,  Bull.  P/tann.  2,  206.)  Ita 
aqueous  solution  becomes  mouldy,  and  yields  carbonate  of  potash  with  a 
small  quantity  of  oil.  (BerthoUet.  Mhtt.  Paris.,  1782.)  —  When  boiled  with 
lirae  in  water,  it  gives  up  all  it^  acid  to  the  lime.  (Scheele,  Oeann.)  Tritu- 
rated with  jV  ^^  iodine,  it  yields  a  violet  powder,  which  becomes  brownish 
when  moistened  with  water.  (Vogel.)  —  It  dissolves  iu  240  pts.  of  water 
at  10"  (Pettenkofer);aud  in  14  pts.  (Wenzel),  15  pts.  (A.  Vo^'cl,  Brandos,) 
of  boiling  water.  —  It  dissolves  in  238  pt-s.  of  water  at  2"7';  in  11)0  pts. 
at  13^;  in  54  pts.  at  40*^;  and  in  20  pts.  at  68°  (Osann);  in  1^5  pts.  at 
19'=;  iu  80  pts.  at  25*;  in  47-5  pts.  at  37-5";  iu  37-8  pts.  at  50*;  in 
22  pis.  at  7.'>  ;  in  16*8  pts.  at  87*5°;  and  in  15  pts.  at  100"  (Brandca  & 
Wardenburg);  in  178  pts.  at  17*5%  and  in  15-3  pts,  at  lOO''  (Melandri 
Contessi).  —  Hydrochloric  acid  greatly  increases  the  solvent  power  of 
water  upon  cream  of  tartar;  then  follow  in  order :  sulphuric,  nitric, 
oxalic,  phosphoric,  and  citric  acids;  acetic  acid  has  very  littlo  influence; 
tartaric  acid  appears  rather  to  act  in  the  contrary  way.  From  the  solu- 
tion in  water  containing  hydrochloric  acid,  alcohol  throws  down  cream 
of  tartar;  from  water  containing  sulphuric  acid,  it  precipitates  sulphate 
of  potash,  and  from  water  containing  nitrate  of  potash,  it  throws  down 
nitre.  (Dcstouches,  BuU.  Vkarm,  1,  408.) 
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^  kalf  the  tartaric  mad,  aad  thereby  forms  %  kmi 

man  soloble  io  water  hj 

•f  ma«  «f  tartar  «b4  tVe  Utter  aI«o  hj  the  pmenoe  of 

If  iIm  hnacic  ab^  » ia  «xk«m  Ia  ibe  oonjpoond.  tliat  ii 

W  iBMlfcaM  ]St|Pti.  (1  At,)«rcwBof  UrUr  to61*a|iU. 

M\  it  »a^  be  «xtraded  bj  alrobol;  wb«a, 

«!*  tartar  h  m  exee*^  thai  U,  vehtn  th«rt  u 

SCS  pta.  (J  At,)  cxoM  af  tartar  to  iSa*S  pU.  (3  At.)  bofadt 

Sv  tha  Baift  part  asdMaalrctl  on  digtalififf  t&f 

■f^oU  vafter.     The  tvo  foUowiug  deliutt 

■■■laf  ti  fi  fatMBJihini 

KaiBf*.Ofi"0*  =  C"*(B0')O»—  Wh«i    61-8    pt*.    (I    At.) 

14  fem,  at  40-  to  TU^  with  247  2  pt«. 

flf  tarar,  tfta  ■iztm   thca    erapocated  to    dryneH,   the 

a  fittla  aoU  w^ter,   aad  tbe   •olotion   filttrt^ 

«f  tartar  remaia  in  »ulutioD;  and  oo  erv 

mIw  lar  a  cooMderable    time,  2142   pti 

At)  «f  «MtB*aif  Wacat  aaU  aad  pntatb  are  obUtoed;  aad  ui^ 

S4-4  p«BL  (a  tittla  Bor«  thaa  1  At)  of  iaotM>bonU 

tf  wu^ki  mt,  motmitmf  to  aMtWr  axperiaMit,  100  porU  of  the  drf 

3S  ftt.  «f  baiale  «f  pnCath  free  from  carbotiaio.    Tbe 

]   At  jOtiA,  1  At  borack  acid,  and  I  At.  Ur- 

keated  to  tbt  boiliag  poiat  lor  10 

0i  ««aai  af  tartar,  a  doable  guautity  of  iho  U&tv 

ibft  fitialB  doca  Mt  depoat  aDTthin^  till  it  u  «vaf^ 

it  depBrift  aaatl/  half  the  cream  of  tartix. 

(MK<SbU  C4w1S«,a»dttS.) 

A  ealatM  «d  I  pt  iijitaniwJ  botadc  aod  and  2  pU.  cream  of  tafUi 
\m  M  Jf^  af  baSBf  wafts  it  Mipatatui;  the  coaipoaod  precipitated  bm 
tbee«aa«rtatodKf«dlijalaBW;aad  tbc  oft  man  triturated  in  the  betti' 
ttrever  lav  tzawaaMre  iaatMaD  qaantity  of  water,  aad 
rudk  tnat  ia  the  eaae  aaaaatr  by  alcohui.  ^Soabeirao.l  — 
ISS2  pfta.  (1  At)  twmm  of  tartar  rrqaire  onlj  6)8  pia.  (1  At) 
acid,  2  pla.  of  craaa  of  tartar  cannot  re<}uire  more  tbft 
pt.  ef  njttalliKJ  >irir  abd,  Tbe  prrcipit&liuos  with 
la  ti»ere  tfco  cialwu  of  beneic  acid;  if  the  aulution  of 
»c««i  a»d  rrwBi  of  Urtar  bo  orapinifvl  i«  dfTness,  aad  the  putrtri»d'| 
ttaidwB  w%ff/bmi\r  boded  with  a?eoM,  the  afei»bol  laajr  resaove  a  fotUtk 
«f  tU  Wrack  aeU,  enm  fres  tW  oeaapeode,  thereby  piodtteam  Om 

el*aiatil  bT  eraporatxm  u  a  colourieaa,  gonmjr,  aBo^ 
wbM  aaftaaa  wLoa  Watod,  hat  a  rtrj  eoar  taati^  aod  di»- 
aolvee  vorr  rt^ldr  ui  water,  hot  a*  iaaatable  ia  amhoL  Jfineral  ao^ 
added  to  tW  amMta  aelattoe  do  »o«  oredpitate  oUbar  craam  of  tarur 
•r  boiMc  a«H:  tutuw  aod  tbrowaiowa  crcMt  of  tartar  after  air* 
■Uaalee.  AMwd  «f  ap.  gr.  OSl  nMoree  fioot  the  oompooad  brfl 
tartaikacid.  (Daflee.) 

KO*  ,,    - — .    471    —    n-u 

tXP  U^      ..    H-U IC  SI 
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C"H«K(BO*)0^. 
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According  to  Soubeiran,  th«  salt  dried  at  100*  gtv«t  off  st  285*,  without  farther 
d«coiDpotitlon,  810  p.  c.  (2  At.)  water,  so  that  there  rcmainB  KO^BCV.C'H-O,  a« 
in  the  esse  of  itrongly  heated  tartar  emetic  (q.  v.) 

h.  2C»H«K(B0')0"  +  C"H»K0^'.  —  I  pt.  of  oryfltallized  bomcic  acid 
mad  12  pts.  of  cream  of  tartar  are  hoileJ  for  C  hours  with  a  largo  quan- 
tity of  water;  the  liquid  evapomtcd  down  to  a  small  quantity^  the 
mother-liquur  decanted  from  tbe  cream  of  tartar  which  crystallizes  out 
on  cooling,  evaporated  to  dryness;  the  residue  diasolvod  in  a  sniall  quan- 
tity of  cold  water;  tho  filtrate  again  evaporated;  the  residue  redissolved 
in  water,  «&e.  &c.  as  long  as  any  cream  uf  tartar  remaiim  hehiud;  and  tho 
inaas  obtained  by  evaporation  repeateilly  waaliod  with  boiling  alcohol. 
(Soobeiran.)  —  Of  the  same  composition  appears  to  be  Moyrac's  crys- 
talline »ah,  obtained  by  evaporating  an  aqueouH  solution  uf  I  pt.  of  dry 
boracio  acid  and  8  pis.  of  cream  of  tartar  within  a  bell-jar  over  lime. 
Colourless,  very  acid  crystals,  which  dissolve  readily  in  water,  very 
•paringly  in  alcohol  of  at  most  25""  Bm.  Their  aqueous  solution  sul>- 
jected  to  the  action  of  the  electric  current  yields  boracic  acid  with  a 
small  quantity  of  tartaric  acid  at  the  positive  pole,  and  acid  tartrate  of 
potash  at  the  negative  pole.  Wheu  mixed  with  neutral  tartrate  of  potash, 
it  deposits  the  acid  tartrate.  Alcohol  addod  to  it  throws  down  the  salt  in 
the  form  of  a  viscid  mass,  whicit,  under  the  further  influence  of  the 
alcohol,  becomes  white  and  solid  from  loss  of  water.  (Meyrac.) 


Xfned  at  100*. 

9BO»  69-6 

2C»H*KO"       358-4 

C»H*KO'»   188'^ 


616-2 


II  SO 

58-16 

100-00 


Soubeiran. 
.     U-43 


rpt.  of  crystallised  boracio  acid  with  4  pts.  of  cream  of  tartar  yields 
_  _  ^is.  of  dry  salt  (o,  n*ixture  of  a  and  b),  which  tastes  very  acid,  does 
not  give  up  any  boracic  acid  to  alcohol,  and  when  ignited  leaves  borate 
of  potash   with  a  small   quantity  of  carbonate.     From   its  hot  tqueous 
solution,  the  stronger  acids — hut  not  tartaric  ivciti  —  throw  down  bonicio 
^^Acid,  which  then  crystallises  out  on  cooling.     The  salt  is  not  deliquescent, 
^^^nt  dissolves   iu  j  pt.  of  cold  and  ^  of  boiling  water.     Tbe  hot  solution 
^^Boes  not  deposit  cnMtm  of  tartar  on  cooling,  but  solidifies  in  a  gelatinona 
transparent  mass  containing  34  per  cent,  uf  water.  (A.  Vogel.)  —  Some- 
times the  dry  mat>&  is  insoluble  iu  culd  water,  but  becomes  soluble  in  it, 
after  immersion  for  a  few  seconds  in  boiling  water.  (Soubeiran.) 

Willi  5  or  more  parts  of  cream  of  tartar  to  1  pt.  of  cryslalliscd 
borueic  acid,  a  mass  is  obtained  which,  when  dissolved  in  a  small  quantity 
of  cold  water,  leaves  behind  a  portion  of  the  cream  of  tartar.  (A.  Vogelj 

Soubeiran.) 

Compart   I>«tourhe9  (Bull.  Pharm,  I.  46fi\  TheTcnin.    (/.  Phumt.   2,   423). 

Mcyritf  {J.  Pharm.  3,  8).    A.  Vogel  {Sc/iv.  18,  189).     Soubeiran  (X  Pharm.  10.  399; 

]].  560;  25,  211:)     Soubeiran  &  CHpitaine  (/.   Pkartn.  25,  741  ;  alto  Ann.   Pharm. 

M,  206).     Dullt.  Dutloa  {Schw.  64.  188  and  333).     WltUiein  {Rtpert.  PAarm.  [3] 

^-«,  1;  PAm-m.  Crntr.  1851,61;  JahrtMbtr.  1850.  379.) 

^p      A  mixture  of  3  pts.  cream  of  tartar  and  1  pt.  borate  of  potash  is 
▼iscid,  very  sour,  and  deliquescent.  (A.  Vogel.) 

The  hot  wjueous  solution  of  I  At.  tartaric  acid  and  1  At.  chlorate  of 
potash  doea  not  deposit  cream  of  tartar  on  cooling,  but  yields  a  doable 
Bftlt.  (De  Vry,  Ann.  l^harnx.  61;  21rt.) 


<«^ — Obtehked  bjr  neulnJisii 
of  maimonta.  —  Palr«]' 
ol  cold,  moderatelj 
tartralj  of  liroe  that  may  bai 
'  till  an  aJValine  mutic 
m  cream  of  tartmr  is  bested  viih 
■ttdtlie  pioccM  oompUted  in  tbt 
,  ibo  iKTger  and  more  solid  tn 
€1.  215):  Fr.  Bucboli  (.V.  Br. 
iwflihrriR   {Pop^.  96.  26.)- 
vitk   oeatr&l    Urtnte  of 
7*Ayj.  38,  437.)    Tbe 
onsqae  in  tbe  &ir  from 
y.  5y  7€);  pTe  off,  when  heated  to 
p«rii^M  NH*0,  vhile  pue 
ctate  (BamM  A  Pin»);  aad 


Dolk. 


with  the  nentnJ 
aro  r«plaoed  by  oxide  of 


RuBiDcl«brr{. 
l4-;0  HI? 

1841     ™     18-M 


i«r«o 


ibili^  of  tbe  ammoiua*aaIt,  %  lolo- 

«r  tibt  two  Mite  jfieldB   at  first  myiteb 

tbaa  tboie  which  are  aAenm4 


of  boato  of  ammoaia  di»o]r«d 
WaTe  a  gvmmy  add  ooaipoui 

A.  Yoga) 


TAsn^tm  «r  Sma. — «.  Xtt^id.  —  Tartaric  acid  is  oeotralised  vith 
«f  n^  *r  S  pla  «f  taHnAa  af  fiaie  are  decomposed  hy  boiUn; 
vilk  t  ^  af  caAoaato  af  «a4a  dhwiral  ia  water;  or  nentral  tartrate  cf 
palaab  k  iinmf  i^f  t  by  aa  oseaai  of  ga^pbal^c  of  soda.  Ttatu^mreBl 
tiilamhai  fffimw  lilwgiaft  feo  tbe  zigbtwisaatic  ffyatem.  Fi^  65,  witk 
aa  a»-&ci  wt^ia  «  aM  •;  jr  :  jr  =  13r*  18^  (13S°  according  to  HibrHe; 
19t'  W  aecvriiM  la  PNTaataja);  jr :  i  —  113"  50';  h  ;  m  =  77'  19; 
m  I  •  btbM  =  liT  41'  (IMT ar  aamduHr  to  Habarle;  \oe  M  amid* 
k«  (•  frtraiktaT«>;  a  :  I  s  urtO*  (ISr  85*  aceording  to  PreroatefR). 
U  (-V.  fr.  7,  t.  35).  jr  :  ■  =  108=  30  ;  a  :  m  =  127  35  {Vrvnt- 
Aa««e4M  ta  HabaiW  (a.  €M.  5,  538),  tb«  salt  likawise  ktm 
abattt  Ml'  a^  971'.  aad  mungobu  pritM  (taC  tkf 
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Schabus,  Batrukmvng  dcr  Kryst/xUgtsUtlUn  in  chemi^i^n  Laboratorlen 
enatgUrr  JProilmh,  Wieu,  1855,  S.  63;  Julire^tr.  1854,  396.)  —  By  rapid 
CTjstallifiatioD,  tho  salt  is  sometimes  obtained  in  needles  united  in  bundles. 
The  crystals  are  permanent  in  the  air  and  melt  in  their  water  of  crystal- 
lisation wlien  quickly  heated.  (Hcrzojj,  N.  Br.  Arch.  31,  1.)  At  200% 
Ibcy  begin  to  show  colour,  and  give  off  IG  p.  c.  water.  (Dumas  &  Piria.) 
They  dissolve  in  5  pts.  of  coM  arid  in  every  proportion  of  hot  water,  bvt 
are  insoluble  in  absolute  alcohol  (Bucholz,  A.  Otkl.  5,  520);  in  346  pt«. 
of  water  at  6°;  in  2  2S  wta.  at  24°;  in  1  75  pt  at  38";  iu  15  pt.  at  42  5 
(Osann);  in  2  pts.  of  cold  water.  (Heriog.) 

F«_   J  I                                                 Duroaa 
^•'«''-                                          &  Piria. 
2N«0    62-4     ....    27-09 
8C ^ 48*0     ....     20-83     ..     2006 
8  H. 8-0     ....       3-47     .  -       3-66 
U  0 112-0     ....     46-61 

C»H«Na»0"  +  4Aq,„.. 230-4     ....  lOO'OO 

Or: 
^v  Bucliolz.         Herzag. 

■  2N«0 62-4     ....     27-09    26-8     ....     26-97 

^B  (?HH)»   1320     ...     57-29 

H  4  HO  360     ....     15'62     16-9        .     15-56 

V  C»H«N«H)«  +  4Aci.  .    230-4     ...  10000 

h.  Acid.  —  Separates  on  coolinp-  from  the  hot  solution  of  the  neutral 
salt  mixed  with  \  pt.  tartaric  acid.  Transparent,  calouHess  prisma 
Wonging  to  tho  right  prismatic  system.  The  primary  form  is  a  right 
rhombic  prism.]  Fig.  61  ^  with  lateral  edges  of  140''  and  40";  but  the  acute 
lateral  edges  arc  obliquely  truncated,  so  that  the  resulting  irregular  six- 
sided  prism  exhibits  two  lateral  ed^s  of  140%  two  of  120"  30  ,  and  two 
of  lOl"*  [these  angular  magnitudes  are  not  exact];  moreover,  aa  id 
Fi(!.  6S,  two  small  faces  y  forming  with  p  an  angle  of  110%  and  two 
faces  i',  which  form  with  p  an  angle  of  120*^.  (Haberlo.)  According  to 
Pastenr,  they  are  right  rhombic  prisms,  bevelled  in  oi>po8ite  directions,  as 
in  Fig.  72,  but  without  tbw  ^face.  According  to  Bernhardi,  they  are 
twelve-sided  prisms.  ™  Tho  salt  ha«  a  very  sour  tafite,  and  dissolves  in 
9  pts.  of  colli  water  (12,  according  to  Vogel),  in  I'fl  pt.  of  boiling  water, 
it  is  insoluble  in  absolute  alcohol.  (Bucholz.) 

CrystaiM,  Dumu  &  Piria. 

NftO    31-2  ....  16-40 

8  C 48-0  ....  25-24     ....     24-81 

7  n 7-0  ...       3-68     ....       3-89 

13  0  « 104-0  ...  54-68 

CH'N«0'*  +  2Aq 190*2     ....  10000 

BuchoU. 

NhO ,« 31-2    ....     16-40    17  5 

C«H*0"  141-0     ....     7414 

2  HO 18-0     ...       9*46     151 

O'H*N«0"  +  2Aq 190*2     ....  lOOOO 

The  crj-ttals  heated  to  108"  in  a  current  q(  air,  gife  off  9'5  per  cent,  of  water, 
lumos  At  Piria.) 

T'trtraU  of  Boracie  acid  and  5tKffT.  — When  7574   Pts.   (i  At.)  of 
tartiiric  acid  dissolved   in   water  are  neutralised   by  caruonat©  of  soda, 
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_  75-74  pu.  of  UrUric  acid  then  mA^mi,  urf  lo  ikb  ae&l  tBitate. 

..^  €\B  pU  (I   Al.)  of  cnraullised  ko«de  kU.  ili«  .oliuSr^ 
«vsf«rml«d,  aod  the  residue  dried  at  I  OCT,   fc^  «autitT  of  «]t 
■^t*'"'  ^  MnouQts  to  199  pU     From  Ui«  solotion  of  Uii  nb  in  i 
—  »dd»  do  not  throw  down  ativthtn^;  bat  tartarie  ms^  afte 
«H  tfcruws  down  a<.Md  tartrate  of  soda.  (Dafloa.) 
^AcUunrato   of  »oda  forms,   both  with   borax   %a4  with  botat 
a  janimy,  amorphooa  and  deliqueaceat  salt  (A.  Voc«!-  aw 
.Joi^mktr.  1850, 3T8.)  ^  e«.  w 

^^SiiaaiMl  ifM«onin.  — laomorpboiis  witli  taHrale  ttmh 
Minr.)  Sp.  gr.  1-58.  The  fonmik  »f  t^  ab  ■ 
+8A^.  (MitsriierUch,  Po^.  57,  484-) 

■J^--Ow«  N  tartar  is  neutralised  with  carboaato  <dwk, 
"^^  **'Tir'***  tartrate  of  lime,  then   eraporaled.  ad 
*^     The  salt  may  also  be  obsuiaed  bj  d«c«B- 
I  M.  ^mtBA  taitate  ©f  potash  with  1  At.  ealpbale  of  aodt  or 
«  *4ki  oflN  kovever,  the  enlphatc  of  potash  or  dilor»b 
*""       ••  ^  «•»•  time  mnet  be  aepMted   hy  cnitil- 
r!L*i_"*^  ^  ignited  with  charcoal,  the  pr<^yx 
_^^^  .       1  "•  litrUe  aalorated  with  cream  of  tartar  (Bmmt. 
*^^^^<^<*^»fcy>*^  Wyta  may  be  ignited  with  chaivoal,  tJit 
mm^tmttt  ma  the  aqueous  sujohide  of  hmnva  br 
•■4  «&•  ikiate   DeolnJised   with   cream  of  lartit 
a.  F^amm.  XSM.) — Jf  the  solution  of  Rocbelle  mk  <m- 
at  faa^  tfca  arafeili  an  tarbid;  but  on  heating  tba 
'*■*•* — 0*> ifc» gwalar  part  of  the  lArtrute  of  lia 


.    ^  ^  -  rf  4,8,  8,  10,  12,  ©r  If 

«a  mm  9igU  ptiiaiia  mtem.  >V-  80;  u'  :  •  =  m' 
l<r  (liT.  Banh.);  p  :  i  =  i^g*  50';  gfto 
■a  M  frea  ai  or  (  ie  situated  at  th«  laa 
^  n>  «M:  •^pL  BstmhafdL  -V.  TV.  7.  2,  5i).  S 
•••■•^  «■"•  •^  ««im  tmm  naeled,  sod  ooaseaMaiHr 
^  *«mM.  /^r  «i^  JMX.    Bo«^lU.aalt  likewiaTuika 


^Ip^  ift*  v««  afiit  traaeaiioiiis  cf  tenniaal  c^ 

iwBBfc—  «»  db  tw  lever.  (hstcQr)     5.  Accerdaf 

r^  (X  Jmm.  {%im,  J>Ay^  39,  451X  tb 

■a  vfcn  oji^liied  fron  pare  eilff, 

^ed  with  acid  Karlnli  d 

The  matali 


fia*  w  «hr  ear.  tei  eMh-  eia  Ifct  sarWe.     TK^Tlieti  via 
l>— wafctirt  ffir  Mft^lMnaftteeaalo^  and  afttr««94 
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iir,  ffiey  |?ive  off  23*05  p.  c,  but  begin  to  decompose  at  the  same  time. 
(Damaa  &  Piria.)  —  They  melt  betweon  70^  and  80"*  to  a  transparent 
oolourlees  liquid  which  boiL)  at  120**;  becomes  vi^id  with  formation 
of  large  bubbles  at  170°  to  180**;  then  flows  clearly  and  c^uietly^  and 
boiU  a;:ain  between  190'  and  IDS'*,  the  eballition  then  continuing  to  2I5^ 
by  which  time  all  the  water,  amounting  to  2509  per  cent,  id  driven  out. 
The  reeidue  is  a  viscid  maaa,  which  reraains  transparent  when  cold; 
tbsorbs  water  from  the  air;  turns  bruwu  and  swells  up  at  220°;  and  at 
a  higher  temperature,  is  converted,  with  emission  of  au  odour  of  burnt 
sugar,  into  a  mixture  of  charcoal  and  carbonate  of  potash  and  soda. 
The  cryetalfl  give  off  2.3'26  p.  c.  water  at  ISO",  or  at  100°  if  they  are 
mixed  with  sand.     (Presenilis,  Ann.  P/iann,  53,  234.) 

The  dry  silt  dissolves  in  2  62  pte.  of  water  at  6*.  (Fresonius.) 
The  crystals  dissolve,  according  to  Osann,  in  3  3  pt«.  of  water  at  3",  in 
2*4  pta,  at  \V,  and  in  1*5  pt.  at  26°;  according  to  Brandea,  in  2  pta.  at 
5  6*.  in  1-2  pt.  at  12  5**,  in  0  42  at  25'.  au'd  in  0  3  at  37*5°.  The 
eolation  saturated  at  8'^  has  a  density  of  1-254.  The  solution  preci- 
pitates bichloride  of  platinum,  and  forms  a  precipitate  of  cream  of  tartar 
with  snlphuric  or  tartaric  acid.  (Widmann,  Buchner,  Kaiser,  Hnpert* 
U,  2570 


Or: 


K0..« 

NaO 

Crytta 

47-2     .... 
31-2     .... 
480     .... 
120     ... 
1440     .. 

16-71 
1105 
17-00     .. 
4-25     .. 

50-99 

Dumtu 
&  Piria. 

17-1      ... 

4-3     .... 

Fretenius. 

SC    

12  H 

18  0 



17-06 
4-33 

C«H«ICN«Oa 

KO 

-(-flAq, 

282-4     .. 

.     47-2     .. 
.     312     .. 
.  132-0     . 
.     720     .. 

.  10000 

..     16-71 
..     1105 

.     46:4 
.     25-50 

SohBflTKOtHll 

, 16-60 

11-18 

VrMcniaft 

N«0  

C»H<0»»... 
8  HO    

.      25  00 

C«H^KNftO"  +  8Aq.  ..  282-4 


10000 


Tartrate  of  Borax  and  Potash.  —  Tartarittd  Borar,  Boraxveinatein,    Tar* 

MKMnu    t*>raxntuM.    Cremor   tariari   toiubiliSt    Barax   tartarisata   of  the   Germant. — 

^^pbtained  by  dissolving   1  pt.  of  common  borax  and  9  pts.  of  cream  of 

^^hrtar  in  warm  water,  filtering  if  necessary  from  tartrate  of  lime,  and 

^^■Vaporating  to  dryness.  —  If  5  pts.  of  cream  of  tartar  are  taken  to  1  pt. 

^M[  borax,  the  mass,  when  rodissolved  in  cold  water,  leaves  2  pts.  of  cream 

^m  tartar  behind.   (Dnflos,   Schw.  64,  333.)  — With   1   pt.  of  borax  to 

2  pta.  of  cream  of  tartar,  the  mass  is  alkaline  and  less  soluble,  and  with 

equal    parts,    even   the    borax    cryatalliaes    out    eepiirately.     (A.    Vogel, 

J.  Pharm.  3,  I.)     The  residue  obtained  with  1  pt.  borax  to  3  pts.  cream 

of  tartar  amounts,  after  drying  at  100°,  to  3*6  pts  (A.  Vogel),  (o3'53  pts. 

(Dnflofl).     [Since  1  :3  as  190  8  (the  atomic  weight  of  lO-hydrated  borax) 

;  572*4,  and  since  3.  1882    (the  atomic   weight  of  cream  of  tartar) 

564'6,  it  follows  that  this  tartariscd  borax  muitt  contain  1  At.  borax 

d  3  At.  cream  of  tartar,  and  may  be  regarded  as  a  mixture  of  2  At. 

tartrate    of  boracio  acid   and  potash  a,  (pttije  278),  and  I  At.  tartrate 

«o<U  and  potaah; 

KaO.2BO',10HO+3Cni»KO«=2C«H*K(BO»)O»  +  C"H*KNaO"+UHO.-V 
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Dnflos  bftd   previously  eatimated  tbo  proportions  of   the   confitiluentf 
correctly,   inasmuch   as  lie   supposetJ    llio   compound   to   contain    3  Afl 
potash,  1  At.  goda,  2  At.  boracic  acid,  and  3  At.  tartaric  acid.     [Aocorfl 
ing  to  the  above  equation,  100  N  borax  with  3  .  188  2  cream  of  tarMH 
(making  logclber  765  4  pt^.)  should  part  wilh  13  .  9  =  117  pta.  of  wat«^ 
and  therefore  4  pta.  (1  pt.  borax  to  3pts.  cream  of  tartar)  should  give  off 
062  pt.  water.     Duflos  eujiposrd  tho  loss  of  water  to  amount  to  only 
0  47  pti.;  but  it  mutt  he  remembered  that  3  pts.  cream  of  tartar  to  1  pL 
borax  is  rather  too  much,  and  that  the  cream  of  tartar  which  is  in  excels 
docs  not  give  off  any  water. —  It  might  bo  objected  to  tho   C(|UAtion 
above  ;jiveu,  that  the  Rochelle  ealt  supposed  to  exist  in  the   mixture 
would   cryHLillitfie   out;   but   the   hirge  quantity  of  the    tartarised    borax 
Iikewtt«e    supposed    to  exiut   in    it,    which  in   the   state   of  concentrated 
fiolutiuu  has  a  vitcJd  consistence,  may  prevent  the  crystallisation.] 

%.  According  to  Wackonroder  {Arch.  Pkann.  [2]  58,  4;  Jahrtsbfr. 
1849,  30G),  a  concentrated  solution  of  1  pt.  borax  and  3  pts.  of  purified 
tartar  (still,  however,  containing  lime)  gradually  deposit*  a  finely  divided 
crystalline  powder  containing  I9'2  p.  c.  potash,  43  lime,  1  0  soda, 
01-3  anhydrous  tartaric  acid  (C*H*0'*'),  20  boracic  acid,  and  12-2  water. 
In  tartariscd  borax  thus  prepared,  ^  of  the  tartar  is  in  exce«9  and  merely 
mixed  with  tho  true  double-salt,  and  gradually  separates  from  the 
solution.  As  tho  best  mode  of  preparing  tartarisod  borax.  Wacken- 
roder  recommeada  to  dttsolvc  24  pta.  (2  At.)  crystalli(»ed  borax  and 
!}d  pt«.  (5  At.)  dry  pulverised  cream  of  tartar,  purilied  as  completely 
as  possible  with  hydrochloric  acid,  in  180  pt«.  of  water  at  a  gentle  heal, 
then  filter  and  evaporate;  the  product  dried  at  50"  to  130  .  till  it  no 
longer  diniinibhcs  in  weight,  may  afterwards  be  preserved  unalterrd 
(tartarised  borax  prepared  with  1  pt.  borax  to  3  pts.  cream  of  tartar 
is  also  not  suhjert  to  dclit^uescence  or  alteration,  nnless  it  haa  beon  bol 
imperfectly  dried).  The  product,  when  perfectly  dried,  givea  off  «uch  a 
quantity  of  water,  that  4  At.  tartaric  acid  nmy  be  supposed  to  be  con- 
verted into  C"HH)*.  — According  to  WitUteiu,  {Hepert.  Pkarm.  [3]  6.  1; 
Jtihrfsbcr.  1850,  378,)  1  At.  borax  converts  at  most  2  At.  cream  of  tartar 
into  an  easily  soluble  double  salt,  which  whoa  perfectly  dry  haa  ibo 
composition  C»H*(BO')KO"  [?].  % 

KimiUr  compoands  are  obtained  with  bonte  of  potuh  ind  acid  tartraut  c(  toAt, 
and  with  acid  boriite  of  aoda  anil  crram  of  tartar.  (Hagcn.) 

The  mass  obtained  with  1  pt.  borax  and  3  pts.  cream  of  tartar  ii 
gnramy,  amorphous,  and  rather  acid.  When  burnt,  it  leaves  a  mixture 
of  borate  and  carbonate  of  ]>otafih.  (Dufloa.)  —  [As  2  At.  borncie  aci<l,  3  At 
pota«h,  and  I  At.  aoda  arc  present,  and  2  Ac,  boradc  acid  take  up  only  2  At.  aUUU, 
the  midue  must  consist  of  2  At.  borate  of  |>otaifa  witb  2  At.  carbonaCe],  —  AUsolotO 
alcohol  docs  not  extract  from  it  either  boracic  or  tartaric  acid;  sulphuric, 
hydrochloric,  or  nitric  acid  throws  down  from  it,  not  cream  of  tartar,  but 
boracic  acid,  which  may  be  dissolved  out  by  alcohol;  tartaric  acid  on 
the  other  hand  precipitates  cream  of  tartar.  (A.  Vogcl.)  Alcohol  of 
sp.  gr.  0'81  disaolves  out  boracic  and  tartaric  acid.  (Duflos.)  —  Tbo 
nasB  dissolves  iu  1  pt.  of  cold  and  j  pt.  boiling  water;  but  is  iufio]uh]« 
in  alcohol.  (A.  Vogol.)  It  deliquesces  in  damp  air,  aad  brc-omes  solid 
Ngain  in  a  dry  atmosphere.  (Meyrac.) 

The  aquciiua  aolntion  waa  nnce  obaerred  to  cxbihit  Inmioositj  when  eraporati 
(UeiWser.  Hfjtert.  &5,  53);  compare  also  Dnlk. 

Tarthatb  ok  Litbia.- — a.  Xrulntl.  —  Remains  on  evaporutiog  tirt] 
solution,  as  a  white,  opaque,  non-cryfltalline,  dcltijnesccnt  mass. 


^^^r^^^^^^  TARTARIC  ACID.         "W"^^^"^  gg^ 

dissolves  readily  in  water,  and  then  effloresces.  (ArfveJson.)  The 
drietl  salt  yiel(ts,  when  burnt,  44-44  per  cent,  of  carbonate  of  lilhia, 
(Dulk.) 

6.  Acid.  —  Uncryutallisable,  still  more  soluble,  (C.  Ginelin.)  White, 
shininif,  very  email,  easily  solublo  crystals,  which  when  ignited,  leave 
2022  p.  c.  carbonate  of  lilhia,  and,  wlien  dried  iu  vacuo  with  twice  their 
weight  of  lea4l-oxide  and  a  small  quantity  of  water,  give  off  19*22  p.  c. 
water.  (Dulk.) 

CVyWoJk  Dalk. 

LiO 14'4     ....       7*89     7-60 

C*H«0«« 1320    ....     72-37 

4   no 360  19'74     19  22 

Cll»LiO»  +  3Aq lB2-i     ...  10000 

Tarirfite  of  LUhin  and  P^j/njtA,  —  Obtained  by  saturating  cream  of 
tartar  with  carbonate  of  litliia.  Lar^c  rect^in;;ul;ir,  slightly  displacfd 
fuQr-side<l  prisms,  havinj^'  a  saline,  bitter  taste,  si i^litly  efflorescent,  readiJy 

Iluble  in  water.  (C.  Gmelin.}     McUh  when  heated,   (Dulk.) 
Oy«raZr.  Dulk. 

KO „ 47-2     ....     22-30     2217 
UO U-4     .  -.       6-81     6-54 
CH^O'"  .,.„....,« 1320        .     62-33 
2  HO IB'O    ....       B'5l     871 
C*H«KLiO"  +  2Aq 211-6       ..  10000 
Ttirtrfit*  of  Liikia  and  Soda.  —  Obtained  by  saturating  acid  tartrate 
soda  with  carbonate  of  lithin.     Long  rectangular  prisms,  often  with 
ilif^uely   set  terminal   faces;    efHorcscent   only  on    the   surface j    easily 
lolublc  in  water.  (C.  Gmelin.) 

iindif/iflc/  CVyr/o/f.  Dulk. 

N«0_ 31-2     ....     14-Gl       14-72 
LiO „ ^H 14-4     ...       6-74     6'37 
C»H*0»  1320      . .     Cl-80 
4  HO  - 36-0     ,        lS-85     1.V43 
CH*NaLiO«+ lAq 213'6     ....  10000 
Tartrate  op  Baryta.  —  Baryta-water  is  precipitated  by  tartaric 
Bcid,  but  recovers  its  transparency  on  addition  of  excess  of  acid.     Neutral 
tartrate  of  potasli   forms  with  chloridR  of   b.iriuTn,  white  Hakes   which 
become    crygtalline    in   1*2    hours.   (WitLstein,    J^fprti.  57,  22.)     Hi^'hly 
concentrated  solutions  yield  a  crystalline,  dilute  eo]ution.s  a  pulverulent 
precipitate;  moreover,  the  precipitate  rcdissolvea  spontaneously,  when  to 
llie  solution  of  the  potash-salt  in  not  more  than  30  i)arta  of  water,  there  is 
added  a  quantity  of  chloridr  of  bfirimn,  much  le.??*  than  FuUicient  to  pre- 
cipitate the  whole  of  the  tartaric  ncid.    The  .same  reaction  is  exhibited  by 
tartrate  of  potash   and  anjiiionia  and   by  tartrate  of   soda   and   potash. 
(Bush,   B>:  Afcfi.   24,  244.)  —  The  precipitated   neutral  salt   is  a  white 
loosely   coherent  (Richter)    or  crystalline  powder.  —  It  yields  by  dry 
HistiUation,  emjtyreumatic  oil  and  acetic  ticid,  but  no  pyrotartaric  acid. 
(Gmner.)  —  The  carbonaceous  residue  takes  fire  after  cooling  in  the  air. 
(Bdttger.)      It  is  decomposed  by  aqueous  sulphate  of  j)otash  or  soda. 
(Kiihentcr.)  —  It  dissolves  in  400  to  1000  pts.  of  water,  but  leas  easily 
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sifter  drying.  (BoUe,  Mr,  Arch.  24,  236.)  It  difisoWea  readily  is 
nqueoHfl  sal-ammoniac.  (Brett,  PhU.  Mag.  J.  10,  95.)  AccordiDg  to 
Witt^jtein,  it  does  not.  It  dissolvea  in  coW  potasli-ley,  forming  a  liquii 
-which  coagulated  by  hcut;  thia  liquid  may  also  be  prepared  witb  b«iyt«p 
water  and  neutral  tartrate  of  potash  or  soda.  (Osann,  wi/6.  Cf>,  290.) 

Dried  warm  fn  rofuo.  BoUe.  Dnlk. 

2  BaO -     153-2     ....     5S-72     « *2'79     ....     5»-«e 

C*H*0"   132-0     ....     46-28 


C»H^B*-0" 2aS'2 


100-00 


Tartrate  of  Baryta  and  Pof/ish.  —  A  solution  of  cre&m  of  tartar  miiMl 
with  not  too  large  a  quantity  of  baryta-water,  does  not  form  any  pre- 
cipitate. ^Ttienard.)  By  evaporating  the  clear  mixture,  a  neutntl  pal- 
verulent  aouble  salt  ia  obtained,  sparingly  soluble  in  water.  (Dalk.) 


Air-dritd  powder. 
KO 47'«     .... 

17'24     .... 
27-98     ... 
48-21 
6-57     .« 

Bulk. 
....     17-00 

BftO    76-6     .... 

.. .     27*50 

CH^O"" ™ 1320     .... 

2  HO   - „ 18  0     .... 

....       5-42 

C?'H<KBaO»  +  2Aq 273-8     .... 

100-00 

Tartrate  of  Baryta  and  Soda.  —  Precipitated  on  mixing  an  aqi 
solution  of  Rochelle  salt  with  chloride  of  barium,  chloride  of  potamB 
then  remaining  in  solution;  if  the  liquid  be  very  dilute,  the  double  tth 
18  precipitated  after  some  time  only^  nud  takes  the  form  of  needlM. 
Dissolves  sparingly  in  water,  more  readily  in  th«  aqueous  Aolatiua  d 
Rochelle  salt.  (Kaiser.) 


NaO M 

BaO    .... 

C»H*0»« 

2  HO 


Cry$taU. 


31-2 

76-6 

132*0 

18-0 


12-11 

29-71 

51-20 

6-98 


Dolk. 

U  82 

2934 

&S-02 

5*82 


C"H<NiBaO'=  +  2Aq...„  257'8 


100-00 


100-00 


Tartrate  op  Strontia.  —  Tartaric  acid  forme  a  cload  in  stroaSi^' 
water,  but  an  excosa  removes  it.  Strontia-water  neutralised  with 
iicid  yields,  by  gentle  evaporation,  small  rectangular  tables  beluogiuj 
right  prif.matic  system,  and  bevelled  at  the  edges.  (Dulk  &  Neaq 
The  aqueous  solution  of  neutral  tartrate  of  potaah  fomu  witb  cbli 
■troutium,  white  flakes  which  become  crystalline  in  a  minute.  (^ 
stein.)  With  nitrate  of  strontia  it  forms  a  slight  precipitate,  whicli  di»*^ 
solves  on  the  application  of  a  gentle  heat,  but  is  oopioufily  d«|K»ttted  W 
ahinin^  crystals  on  boiling.  (Vtmquelin.)  These  crystals,  bowtT«i^^^ 
according  to  Dutk,  are  conUminated  with  nitre.  The  cold  aoi 
Duxtnre  of  neutral  tartrate  of  potash  and  nitrate  of  Urunlia  jM^\ 
oblique  rhombic  pribins  l>olon>png  to  the  oblique  priaiuatio  «j 
Fi0j.  81,  (  !  K  =  ur  35';  «  :  «  =  125"  20'  (Teschomacher,  pkU,  Mk 
Ann,  3,  29;  also  Kojtn,  Arc/i.  13,  198.) —  The  salt,  when  waited  is  ft 
olusa  vessel,  leaves  a  pyruphorio  retiidue.  (Bdtt^r.)  li  aissoIrM  it 
147  pts.  of  water  at  16  .  (Dulk.)  Dissolves  rapidly  in  aqueQtu  hy^j 
chlorate  and  succinate  of  ammonia,  siowly  iu  oitrato  of 
(Witutein.) 


TAATARIC  ACID.  287 

AiT'dried  CryMtah.  DuDc. 

2  SrO 101     .  .  33-77  $4-33 

C«H*0»«  132     .  .  42-86 

8  no    72      ..  23-37  21S1 

C^*Sr*0"  +  «Aq. 308        .100-00 

Tartraie  of  StmrUia  and  PoUtth.  —  Similar  to  the  tartrate  of  hsxyU. 
*nd  potash.   (Th^nanl.) 

Wheu  prepared  like  the  corresponding  baryta-Bolt,  it  ezhibite,  after 
df^ing  in  toe  air,  the  foUowini;  composition : 

DalV. 

KO «„ 47-2     ....     18-9«     Ifl-i3 

8rO  52-0     ...     20R6     „..         2042 

C«H«0» 1320     ...     52*97 

2  HO 18<0     ....       7-23     6-76 

C*H'KSrO«  +  2Aq 249-2     ...  10000 

TattraU  cf  Strontia  and  Soda.  —  Aad  tartrate  of  soda,  neutralised 
with  atrontia-water  and  evai>orated,  learea  a  gummy  moss,  which  melts 
when  heated,  and  gives  off  805  p.  c.  (2  At.)  water.  It  dissolves  in 
1*4  pt.  water  at  15",  and  in  all  proportions  of  hot  water.  (Dulb.) 


J>ried, 

Dulk. 

NaO   

.     31-2 

..     14-50     „.. 

,„.     14*«6 

SrO M- 

520     . 

«     2416     ^. 

....     22-74 

C»H<0'». 

.   1320     . 

..     6!-34 

CTH^NaSrO" 

.  215-2     . 

..   1 00  00 

Tartrate  of  strontia  forms  with  cold  aqnooiis  potash  or  soda  a  solution 
which  coagnlates  every  time  it  is  heale<l;  but  if  the  heating  be  continued 
too  longj  the  precipitate  does  not  disappear  oa  cooling.  (Osann.) 

Tartrate  of  Lime.  —  a.  Xeutral.  —  Occurs  in  many  plants,  espe- 
cially in  grapes,  and  mixes  with  the  tartar,  sometimes,  according  to 
VValchner,  covering  it  with  crystals.  Also  in  cunssiJeralde  quantity  in 
eeDna-leavGS.  (Cassclmann.)  —  Lime-water  forms  with  tartaric  acid  an 
abundance  of  white  Aakoa,  which  somotimcfl  become  crystalline;  they 
diosotvo  immediately  in  excess  of  the  acid,  the  solution,  after  a  while, 
depositing  the  neutral  salt.  Neutral  tartrate  of  potash  forms  with 
ehioride  of  calcium  a  cryMtallino  pulverulent  precipitate.  (Wittfltein.)  In 
dilute  solutions,  tht.^  precipitate  appears  after  some  minutes  only;  iu  solu- 
tions diluted  with  600  to  120  pt^.  of  water,  after  12  to  48  hours  only, 
and  is  then  more  distinctly  crystalline;  when  the  tartrate  of  potash  ia 
dissolved  in  not  more  than  20  pts.  of  water,  an  insnlHcicnt  quantity  of 
chloride  of  calcium  forms  a  precipitate  which  re<li:48olros.  (Busch,  Br. 
Arch,  24,  244.)  The  sailt  is  obtained  in  the  process  of  preparing  tar- 
taric acid  (p.  26(>).  It  presents  itself,  sometimes  as  a  white  tasteless 
powder,  sometimes  in  small  rectangular  octohedrons,  having  the  solid 
angles  at  the  baMe  truuzatoil.  /V/-  ^^t  ^^^b  ^  and  m  facos;  y  :  ^  =  100"; 
aomctimea  lengthened  horizontally  into  a  prism.  (VV^nlchner,  Schw.  44, 
133.)  Right  rhombic  prismn  with  oolohedrul  summits;  ^uf.  64,  without 
the  i~  and  it-face;  u  :  u  =  82^^  30'.  Angle  of  iho  octohedron  =  122"  15'; 
no  hemihedry.  (Pasteur.)  The  crystals,  when  hojited,  give  off  water  and 
lose  their  transparencv.  (WaJchner.)     When  strongly  heated,  thev  swell 
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■p  «ilMa«  Biln*^  ai^Tnli  aa  lapjiinBaliL  oil,  Ufftuhet         

^■■■titrrfMid^iiaiae^AliMi)ci»«t«wiiwaertic  bot  no  pTroUn&ne 

(Gnser.)    TW  lenlw  n  fjiopfcwie.  (Botlger.)     Tlie  all,  mhn 

Mamoaas^wiU  fiunt  eaiwoa  of  lirfit,  and  vieldi 


cftaiwal  aad  alkafi;  witfc  soMm  it  ilecoaiKMa  in  a  umllar  maniitt,  bal 
witk  atfMgcr  erowinn  of  Ijgku  (Gaj-Usac  ±  Tlwnatd,  Atifrdi.  1 
90S.)  %  WUm  inaaaUy  heated  ia  a  Ube  aAer  addiUoo  of 
aad  of  aiUmla  af  wvar  is  laaft 


It  eorers  the  eidee  of 
vkk  a  BMaUie  apeealaa  of  mivtr^'jmi  like  that  pvmUoed  by  aUehj 
A  nrjr  saall  ^aaatity  of  tbo  li»e-«alt  ia  mAntat  to 
it  is  HiWBliil  tkaft  tbe  nitrato  of  silrer  b« 
ffeMM;  if  it  be  added  ia  aolatioB,  tbe  reduced  siker  ie  nwrel/ 
ia  a  gnf  powder,     ffwaalii   of  lime  lurodoces  tbe  mmf 
(A.  Cntuhmaa,  JnL  Pkarwu  83,  148;  Ciflw,  See  Qu.  J.  8. 
n  V     yw^tte  iiiriii^iiiiliw  by  fluiiHiw,  «e  ix.  414. 
Tbe  nk  diMohea  in  199.3  pts.  of  water  at  8'  and  in  MB  pu.  it  M' 
(Ombb^;  ia  600  pta.  of  boiliag  water;  in  1210  pU.  of  cold,  auU  350  pu 
of  boOo^  vater.  (OaaeliaaBB.)    It  diesolrea  readily  in  mineral  aod^ 
aeeCaeacMy  aad  erean  of  tartar.    From  its  tolation  in  hydrocLIoric  ariJ 
it  ia  BoC  |aeeiyifitni<  bj  aauaoaia  (Gay-Lussac) ;  for,  accAnliog  tu  Bn*ti, 
h  dnaalvva  m  aqaeaaa  bydrodiUknte   or  tiurate  of   ammonia;  oq); 
Waefei  wbila  tbe  precipitate  b  still  floccalent,  not  after  it  baa  berooM 
cf7ataUia&  (Wittataia.)     Tbe  eolation  of  the  salt  ia  hydrochloric  vi<l 
dw  Bot  Ibna  aa  iainediale  precipitate  with  ammonia  (onleas  it  ht  Terr 
bagbl/  coaoeatxated),  bat  after  a  while  it  depoeits  crystals  of  the  nil 
(Befwias);    and  vben  chloride  of  calcinm   u  precipitated  by  nestn] 
tartrate   of  potadi,  tbe  floccalent  precipitate  duaolrea  readily  in  at 
bat  after  a  while  the  crystalline  nit  again  makes  its  appear 
>y  at  kaet  ia  coaoentratcd  Eolations.  (Gm.)    [Uen«  the  crj>ti»»iiK  ^ 
rs  to  be  kss  aolsUe  in  nI-«&iDODi*c  thaa  the  floccnlent  nU.]  — .  Xbf  ah 
Ires  abundantly  in  cold   solution  of  caostic  potash   (rid.  ij^);  it 
fMolves  PRtty  rcaiiiJy  in  a  concentrated  aqueous  Milntion  of  nestnJ 
tartrate  of  potash,  tartrate  of  potuh  and  ammonia,  or  tartrate  of  «4i 
aad  potash,   whence   it   separates   for  the  most  part  oa   dilntlon  villi 
water^  and  likewise  oa  eraporatiog  the  solation  and  treating  the  Ktidat 
with  water.    (Horaemannj  BeH.Jahrh.  1822,  1,  81;  Bn^h.) 


Or: 


J)rml«<100*. 
2C»0  „ -. 

8  C  

56 

48 

tt 

144 

.     21-54 
-,     I8'46 
^      4'tt 

....    &»-38 

Gar-LoMsc  ft  TbJBifl 

22« 

...     18^ 
»-M 

12  H 

18  O  

C»H«C*H>o  +  8Aq.    

X  CO         "     56 

C*HH)». 132 

8  HO        .« 72 

260 

...  100-00 

21-54     

50-77 
27-69     

.  lOO'OO 

Benahis.    M«iimw. 
-    2A'^    ....    t\m 

27-^1            27-71               J 

C*H*C«H)«  4  8Aq 260     .  .  100  00 

The  crntMU  contain  the  Mine  unoont  of  vslrr.  (Domu  &  Pirta.) 

^cW.  — Obtained  by  John  (CAm.  SdrifUfi,  4,  175),  fraa  tk 
of  BMu$  typfttntim,  and  erronconsljr  reganled  by  Meissner  (A*r 
~1 )  as  the  neutral  sail. —  Whou  lime-iratcr  is  mixed  witbaiai- 
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ent  quantity  of  tartaric  acid  to  rodissolve  tlio  precipitate,  and  the 
ixtare  set  aside,  it  depo^itfl  the  neutral  saltj  but  by  immediuto  ei-apo- 
tion,  crystals  of  the  acid  salt  are  obtained,  (Dulk.)  Right  priaiuiitic 
stem.  Fiff.  44;  the  obtu^o  tertninal  edges  of  ilie  octohedron  rest  on 
e  narrow  lateral  edjijed  of  the  right  rhombic  prism.  Angle  of  the  acute 
terminal  ed^s  of  the  uctohedron  =  82°  50';  anijlo  of  the  obtuse  terminal 
edgeSf  which  are  truncated  =  153"  nearly.  {Neumann)  The  crystals 
are  transparent,  redden  litmus,  dissolve  sparingly  in  water,  aud  their 
solution  is  precipitated  by  utkalino  carbonate;^,  oxalic  ai^id,  aoil  neutral 
acetate  of  lead,  but  not  by  ammonia,  tiitraie  of  baryta.,  or  nitrate  of  silver. 
(John.)  They  dis.solve  in  140  pis.  of  water  at  IC*,  more  readily  in  hot 
water.  (Dulk.) —  Lime-water  mixed  witlt  tartaric  acid  till  its  trans- 
parency is  restored,  is  nut  rcudered  turbid  by  ammonia.   (Thenard.) 

CrgttaU.  Dulk, 

C»0..„ 28     ...     16-57     I7M4 

C«H*0"     141     ....     8343 

<?H*CaO"  169     ...  10000 

tHftfU  of  Limr  and  PrMsJi,  —  a.  J}<mc.  —  Tartrate  of  lime  dissolves 
alter  some  time  in  moderately  warm  aqueous  potash.  (Osann.)  Tho 
same  solution  is  obtained  by  mo  lcr:itcly  heutini^  hydrate  of  lime  with 
water  and  cream  of  tartnr,  or  with  neutral  tartrate  of  potash,  tartrate  of 
potash  and  ammonia,  or  tartrate  of  pota«Ii  and  huda.  It  id  mobile  and 
caustic.  Carbouatii  of  potiwh  with  the  aid  of  heat  precipitates  all  the 
lime  from  it.  (La-jsone,  Crell.  Ch^nt.J.  4,  109.)  Tho  perfectly  8aturatc<l 
solution  deposits  part  of  the  tartrate  of  limo,  even  on  addition  of  water. 
(Osann.)  It  solidifies  every  time  it  is  licated,  provided  it  bo  not  too 
concentrated,  to  a  turbid,  pasty  ma-?s.  (Las^Due,  0:*ann,)  If  it  bo  then 
filtered  while  hot,  there  roumius  on  the  filter  a  compound  of  about  3  At. 
lime  to  1  At.  tartaric  acid.  (O.^ann.)  — The  cold  rnjuid  appear.?  to  be  a 
Boluliou  of  neutral  tartrate  of  lime  in  pota.sh;  the  potash  at  the  boiling 
heat  abstracts  from  the  lime  a  portion  uf  the  tiiitaric  acid,  and  throws  down 
a  basic  suit.  In  the  cold,  this  ba^^ic  ealt  again  takes  from  the  potash  tbo 
tartaric  acid  wliich  tlic  latter  had  .ilKstractcd  from  it,  and  i»  thereby 
again  rendered  soliiMe.  (O.^nn,  GiK  m.  291;  ICastn.  ArcJi,  3,  204; 
i'oyy.  31,  36;   cmp.  Funcke,  liep^rt.  12,  337.) 

b.  XftUraL  — «,  With  equal  numherg  of  Atoms.  —  Soi>arates  gradually 
irom  a  mixture  of  orpioous  cream  of  tartar  with  not  tou  largo  a  (quantity 
of  lime-water.  (Thenard.) 

/3.  With  rj<r«8  of  Tarirtde  of  Polcuk,  —  Tho  aolution  of  neutral 
tarlrato  of  poltish  in  an  equal  weight  of  water,  boiled  down  with  excess 
of  tartrate  of  lime,  dissolves  27  ]»er  cvut.  of  that  salt.  The  grdntton 
remains  clear  and  liquid  in  the  cold;  but  when  craporatod  to  a  syrup, 
the  greater  part  of  it  solidifiea  on  cooling  to  a  mas.?  consisting  of  ncedley, 
which  becomes  somewhat  moist  in  the  air,  dissolves  completely  in  boiling 
water,  but  is  decomposed  by  cold  water,  which  dissolves  its  own  weigltt 
of  the  «alt,  with  separation  of  all  thi^  Ume  excepting  lA  percent.,  and 
this  quantity  is  afterwards  comploLely  precipitated  on  diluting  tho  solu- 
tion with  0  pts.  of  cold  wat«r.  (Homemiuiu,  Bed.  JaJirb.  1822,  1,  81. 

c.  AcUl. — The  boIuIIou  of  1  pt.  borax  and  3  pts.  cream  of  tartar 
containing  tartrate  of  lime,  in  not  too  small  a  ([uantity  of  water,  deyoaVu 

VOt.    X.  TC 


SSO       FznusT  yrcLrrs  c^^:  oxTGE5-3n:ci.RCs  c^<o*. 

&  -v^ie.  i-i^*^T  ^>i.  crrfiAllize  meail,  vUch  grates  between  tlie  teetli, 
Is  =.^^T  i^I:;V.e  :2  c-f.i  «^s:£r.  is*i  u  resoWed  by  boiling  vater  into 
<r»=i  c:  i&r^ir  tIVH  dls>:>>«:?.  sad  tsrtrsto  of  lime  wbieh  remsiu 
>.?'-:-£:  V-rr-  :^7^:.  ::  '.far**  13  p.  c.  esrbonmte  of  lime,  and  22-4  p.  e. 
z^  ;:  Z'.zxiz  --J  zKT^lc  acid-,  sad  tfaerefure  contains  35-ftO  p.  e. 
^AT-j^-.e  ■::  1:=^  vi:h^  ^S'tfo  p.  c.  scid  tartrate  of  potaab  [sooai 
izit^rs  ::'  i:v=i*\      Ti.  MsTtiu,  Euta,  Jrdk.  1 9,  861.) 


«r*-a  ^-j 


7-'^-:^  /  Z.«^  :■>.£  S-iu  —  a.  £inir.  —  An  aqneons  eolation  of 
"S  ^:£.  I  A:,  drj  2c*ii  d;s«L*Ires  bat  a  emsU  qnantitj  of  tartrate  of 
1-=.^.  SI  v^ii=ArT  ;c=f<niwreflL  bzt  vben  moderately  beated,  takes  np 
ly*  1  TZi.  ".^s&  ib&=  t  -^>*-  Hrinte  of  lime  is  dinolTed  bj  squeooi 
i^^tr^ie  •::  ioidL  Tbsse  sc-'^t:-:=5  ccoznlate  vbenerer  they  are  heated. 
K '.I  — :rf  ?:r--r^T  itiz  :;:•«  Tiiirb  o>aia:n  potash,  and  form  s  Miff 
j:ll-.  A  f  '.;;■. :z  li'-tc-i  :»?-;=i  a  cenain  point  does  not  coagulate;  the 
itr.-^T  i:  :«.  '-i  i.Lr'--:r  U  ta*  temperature  at  wbich  it  coagalstes.  Tbe 
Trs-r^TtJir'f  irrrT-i  :-  L^iv.zr  'i*?  lipid  is  basic  tartrate  of  Hme.  Thi< 
r>:":  "  :a:^  l^s>:'Tt:?  r::r»  resdi'y  ia  a  concentrated  liquid  and  at  s 
:£-*T». ri:i^  i  "  ::'.f  r»fl.'»'  T-?  j*::=:  of  coagulation,  than  in  a  dilute 
<■.*!:■-  i-i  :-  :'-T  .r'.i.  W'rrS  the  eoaculaied  mass  is  evaporated  to  i 
iz:iii'.  >-'.£   i:  :'.  :^*.  frs:  a  TrII:»  :r:i=sparent  liquid,  then  a  white  mast 

?.  X'tr-'.  —  rri^rT--ts:*»i  on  mixing  Rockelle  salt  with  chloride  of 
ca-tfiza  :-  •w'z.'wc-  f  iie*.  -wi'-ck  afterwards  become  granular;  or,  if  tlie 
^■'-:-.r.«  srv  tttt  .i:lt:e,  ibc  dc-uble  salt  is  precipitateii  after  some 
T:;r=;of  :r.  - -ritr.  z*  sriill  r<e«edi«^  which  dissolve  sparini;ly  in  witer, 
r-:?^  ri-Ai  >  :r.  fx.-^^s*  ::  R.vl*i!e-salt,  and  still  more  readily  in  chloride 

Ta-Tnat?  :-  MAu?£rs:A. — -.  AVirf/M/.  —  Dilute  tartaric  aciJ 
v';^"--:;-''.  '^iti  f^^"^"^  ::  JTr/'.fsiT  -."'T.  yields  a  filtrate  which,  by  eoolisg 
av  '.  i^  Ay«rr.:i.r.  .'.iv-.-tf-iw  &  erv*i»ll:-e  crast,  soluble  in  122  pta.  of  witer 
•.:  : ,"      ?-'k  '      Ti-  r^ilie  .:-;a:=<eubv  icnition  is pyrophonc.  (Bdtt^) 


i ,::    s. 


4 ... 


:i.>  :&^:e.  tArjai.  J.  CAim.  mrd.  S3.  447) 
A^'^.Nu*  Ai*---"":.-'40  I-sc».>es  ;he  sa*t  readily.  (Brett.) — Magneeia- 
R-.';s  V.  \;->.:  »  :>.  lirtir^r  acii  are  r.y*  precipitated  by  excess  of  ammooia, 
tvus'*.,  sT  ?;•"..'■..  cr  :l'c>  cuil^.csies.  .H.  Rok.) 

i'^jtztU.  Dalk. 

i  VTr"*  40     .      16-39     ir-W 

<U.^  72     ..    29-41  .    29-30 


>    .i'.i  —  0:  :A::.^i  ly  ssir^  a  larger  quantity  of  acid.     Trmnspsren^ 

$.  vhich  iniumesce  when  beated  and  tic 
CrvMaUico  crust,  soluble  in  ^2  pts.  ^ 


Nv  >>..::.  >  \-3-:^Uxl  }r:?r.-.s.  vhich  imumesce  when  beated  and  tic 
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fofMtf  cf  Mag;f^  md  i*ote«A.  — Obtained  by  boiling  cream  of 
tartar  with  excess  of  magnma  aiha  and  water,  and  evaporating  the 
filtrate.  (Thenard,  Bulk.)  At  first  small  crystals  are  obtained  which 
intomeece  strongly  in  the  fire,  and  do  not  become  moist  in  the  air;  and 
m  J?*^*'*®'*^'*!'^**^  -wheu  subsequently  evaporated,  leaves  a  gummy  mass. 
(I)olk.)  Thenard  obtained  onl^  an  amorphous  salt,  whioh  became 
glutinons  when  heated,  turned  moist  in  the  air,  and  was  precipitated  by 
potaah.     [!•  this  amorphous  compoond  a  ba&ic  salt  ?] 

CryitaU, 

KO 47-2 

MgO  20-0 

C»H*0» 132-0 

8  HO 720 


DaUc. 

17-41     .... 

....     17-44 

7-37     .... 

....      6-97 

48-67 

26-55     .... 

....     25-36 

Dalk. 

11'42    .... 

....     12-32 

7-32    .... 

....      6-72 

48-32 

32-94     .... 

....    32-47 

C8H«MgO«  +  8Aq. 271-2     ....  100-00 

ToftraU  ofJiagneaia  and  Soda,  —  The  clear  aqueous  mixture  of 
Rocbelle  salt  and  chloride  of  magnesium  yields  by  evaporation,  efflo- 
rescent rhombic  prisms  belonging  to  the  oblique  prismatic  system;  they 
must  be  freed  from  adhering  chloride  of  calcium  by  washing.  (£>u1k.) 
About  the  shape  of  Mg.  97,  without  the /-face;  u  : «  =  ST;  i:t  —  103  . 
(Neumann.) 

Cryttah. 

NaO    31-2 

MgO   20-0 

C«H*0» 132-0 

10  HO 90-0 

C9H<NaMgO»  +  10Aq.    273-2     ....  10000 

Ceroits  Tartrate.  —  Tartrate  of  potash,  but  not  the  free  acid,  forms 
a  "white  precipitate  with  cerous  salts.  The  slight  solubility  of  this  pre- 
cipitate in  water  is  nut  increased  by  addition  of  tartaric  acid.  It  dis- 
BOlves  readily  in  potash  and  soda,  and  still  more  readily  in  ammonia; 
this  solution  yields  a  gummy  mass  by  evaporation.  (Bcrzehus.) 

Tartrate  of  LANTHAtriru. — Soluble  in  ammonia.  (Berzelius.) 

Tartrate  op  Yttbia.  —  o.  Neutral.  —  Tartrate  of  potash  forms 
with  yttria-salts  a  precipitate  which  dissolves  sparingly  in  water,  readily 
in  alkalis.  (Klaproth.  Berzelius.)  The  bulky  precipitate  dries  up  after 
washing  to  a  white  loose  powder,  which  contains  no  water,  decomposes 
very  sluwly  by  ignition,  and  is  insoluble  in  water.  (Berlin.) 

h.  Add.  The  first  quantities  of  the  salt  a,  which  are  added  to  the 
aqueous  acid,  dissolve  sparingly;  the  following  acquire,  after  a  while,  a 
crystalline  aspect,  being  converted  into  the  acid  salt.  (Berlin.) 

Tartrate  op  Olccina.  —  Crystallizes  with  difficulty  by  slow  eva- 
poration.    Readily  soluble.  (Yauquelin.) 

Tartrate  op  Alumina.  —  Occurs  in  Lyeopodium  chvalum.  — • 
Onmmy  mass,  which  has  a  rough  sweetish  taste,  does  not  deliquesce  in  the 
air,  and  dissolves  readily  in  water,  (v.  Paecken.).— Neither  tortrai*  ofalu^ 
wma,  nor  any  other  salt  of  alumina  mixed  with  tartaric  acid,  is  preci- 
pitftted  by  alkalis  or  alkaline  carbonates.  (ThSnard,  H.  Rose.) 
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Tjrfrif^  r.T  AitsmAtX  and  Awtmo/tia,  Amoiphoos.  (L.  A.  Baehaer, 
Jf^ifrt.  r?^  320.) 

T.^r-rrC'f  7  jr.^ia^'.-ij  <tnd  P'Ai^,  —  <i.  Bfis^.  An  aqneons  aolntion  of 
c«Gtr&I  :Anrk:«  of  p^^tash  *or  of  Rochelle  salt),  dUsolres,  when  heated.  % 
brce  qu^-i::y  •::  alamrris.  viihoat  becomiD^  alkaline.  (Thenard.)  Tbo 
ai)3ec-*^s  Si.-t^::-:n  deposits,  on  addition  of  alcohol,  oily  drops,  which 
usite  iz'.-»  a  liver.  and  wh-.***  aqueous  $oIn(ion  dries  np  on  evaporation  to 
a  ^m  co-tain:::^  jw^rash  asl  £oda.  ( Werther.) 

5.  -V.  .-rrj  ?  A  s*.»Is::on  of  cream  of  tartar  dissolvea  fajdrate  of 
aliizi'::^  a::i:$  0':=rer:e-i  :c:o  an  aniorphons  masd,  which  is  not  preci- 
p::a:t'i  by  a'.kil:?.  Tbr^ard. '  The  a^^aeons  solution,  of  Bp.  gr.  1*477, 
lonto-s  :ie  t'.s  e  ■. :'  rvlir-titi.-^  to  the  left,  but  aciiuires  greater  dextro* 
rvravry  p>:wer  :1*  n;:Te  it  is  i:;u:ed.  (Biot.) 

W'i^-  1  r:.  (.:"  CT^ara  of  tirrar  is  Ktilcd  with  4  pta,  of  wuter,  the 
adi::::::  cf  |  r:.  I'un  cais^j  tbe  whole  to  dissolve;  aa  the  liqaid 
cvl*.  s::=a".  i-acz.iies  <.:  ore-ini  vi  tartar  and  of  alum  are  precipitated; 
a::i  :•:?  n*-:i:-'-^  very  a.*:-i  l::":d  yields,  by  e^'aporation,  a  white  salioe 
Biias.  w'-vi  :^:-~ts  ^r.:~.y  en  eiTK-5T:re  to  the  air,  and  diuolresioa 
very  *~.d  o-.-.n;  ;y  ::"  w-j::r.  u\-  Vv^;l.) 

T.\ST:;ArE  cr  T:;-%i>a. —  -.  Si.'r-'^  —  Reiraius  in  the  form  of 
wh"te  ::a<-\*.  w'.  ■;:■..  i  i#.*.ve  »u:  s'.owly  an!  partially  in  ammonia,  when 
bydrAte  vf  :h:r.:-.i  :?  trvv*:^!  w;:i  a  quantity  of  tirturic  acid  not  suffi- 
cieo:  to  v;;s?-:'ve  ;:. — Thorini-sait*  mixed  with  tartaric  acid,  are  not 
pnh::pl;a:e-,:  Vy  ir.:n;:n:a.   vBcriflius.) 

5.  .{.-  !  —  F.'unI  :=  iLc  s-.'u:;:n  obtained  in  the  preparation  of  salt  a, 
thli  solution  h^$  ritiicr  an  .icid  than  a  rou^h  ta;fte  ;  is  not  precipitated 
byaKin;.u"a:  sni  ^b^s  evirvrated  yields  cry^tala;  which  are  rcsolrcJ 
hV  aUxbv-l  i'.::o  :Lv  sil:  J,  and  a  soluble  and  etill  more  acid  salt  b. 

T'-r  '•:.-•  '■  n  r: .  .y. :  P  .".v..  — Obtained  by  digesting  hydrate  of 
thx^rir**  w::h  si-e^.-'ns  oreim  of  tanar.  Crystalliable,  sparingly  aoloble, 
Uv^t  p^LV:p::.■^:<^i  Vy  alka'.ls.  ^Bcri^j'ins.) 

Taktsati:  v*f  Zirc\^ma.  —  Tartrate  of  ammonia  forms  with  lir- 
c*t«:i-*A'.:?.  a  p^^.^p•.:i:e  wa  oh  d:ft?'\v«  in  potash  and  in  excess  of  t*> 
ta:to  a^'i^i.  t'.v.d  :^  :;  :  prt'\\v.ia:ed  from  the  latter  solution,  either  by 
rtiu>;:o  A-x-sli?  or  tlii'r  iMrV-onate*.  ^BorzeliusL) 

Tirw.."  Tahtrxtv.  —  HYd:w:;'*orat'»  of  titanic  oxide  is  precipitated 
tv  t,ir;:;t  v'  .'t^*  •*»  i  l-*  ?'».*  V  'a:o.  wiiioh  i^'^sembles  titanic  oxalate. 
vioMs.  w'  0"  i^v  :o  :  ::  .%  c  vo:oi  cru.iV'.i'  a  Mack  metallic  |K*wder,  which, 
'»l:o:i  I  »\-i:xd  ir  :;  o  -.  r.  ^^■i*'.y  :-rv;i  wh::o.  Acid  s«>lnttond  of  titioic 
ov.u*  w!  ..■:;  vV.:;.i;'.i  t'r.i' ;.ir:ar:w' aJ.d.  are  not  precipitated  by  animosia, 
v.i'K'-  iv*  .f  .iv:::^:  i.»,  ^r  p:;i>:i;  ::no:urv  of  palls  forms  with  ihefts 
soUr!u»;^>  :i  w;.  :o  i  rvv.;*  ;i»:i\  1 ".;  :  ••'  rrx-iriuiion  is  incomplete,  so  that 
tlio  I.tj.   *i  :\'-.-i  '.'s  Kv'./ur.Ni.     ::.  K-vo.  (»..■■.  73.  74:  Po^'j.  3,  I6.V) 

\,.-'       -    :^  \\    .  %•>:  r.    t^riir-  i;  a   os.^t<s  hrUmu^  tanlilic    otuk;  but 

/\.  :*<     .' :  .      -■    r*       .   — .\  K\!:rj  solution  of  cremm   of  tartar 
Mi>/ti\>  dry  t;is::;il,c  ac.  i  in  a  ?mall  qu.i:;tity  only,  bat  the  faydiatcd  aciii 
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80  abundantly,  that  tlic  solution,  which  is  only  partially  precipitablc  by 
pota*h  or  carbonate  of  ammonia,  solidifies  on  cooling,  (Gahn,  Berzeliua, 
A  Eggerti.) 

MoLYBDous  Tahtbatk.  —  Like  the  oxalate. 

Pfttassio-mo^yhiioHs  Tartrate. — The  solution  of  molybdic  acid  in 
aqueous  cream  of  tartar  ih  digested  with  zinc,  whereby  the  molybdio  acid 
is  reuuccd  to  molybdic  oxiile;  a  Htrle  hydrochloric  acid  then  ad<Jed,  and 
the  diji^chtion  wiih  xiuc  cuniimied;  the  molyhdic  oxide  is  thereby  reduced 
to  molybdous  oxide,  which  fiilfs  down  in  the  form  of  ii  Tiulvertilent  double 
Ball,  to  bo  washed  upon  the  filter.  TliJs  salt,  when  ];fnited  in  im  open 
crucible,  yields  fused  molybdatc  of  potash.  Il  dissolves  f'partnply  in 
water,  forming  a  purple  solution;  easily,  :tnd  with  dark  purjilc  colour,  \n 
ftqueoas  Bmmunia,  whence  it  is  dcpuaitcd  on  eviiporauun.  (Berzelius, 
Pogi^'  «,  370.) 

^foLYBUic  Tartrate.  — The  atjueous  solution  dries  up  to  a  pale  red 
Fnmmy  mass,  which  U  very  a|)t  to  ns.sume  a  green  and  blue  colour. 
With  alkalia  it  forms,  without  precipitation,  deep  red  solutions,  which 
become  colourless  on  exposure  to  the  air.  (Bcrzo)iucj,  Pot^f,  G,  348.) 

PotnMio-mobjhcVic  Tartrate,  —  a.  Baxic.  —  Cream  of  tartar  forma  with 
excess  of  hydrated  molybdic  oxide,  a  brown  pulverulent  salt,  which 
dissolves  sparingly  in  water,  readily  in  alk.ali6.  —  h.  Neutral.  The  eolu- 
lion  drios  up  to  a  yellow  masa,  which  dissolves  readily  in  water,  forming 
a  solution  which  yields  a  yellow  i>recipitato  with  tincture  of  galla. 
(Benelius.) 

Taiirate  of  Jfol^bdic  add.  —  Tho  colourless  solution  yields  by  evapo- 
ration a  blue  non-crystalline  mass,  which  dissolves  completely  in  water 
and  alcohol. 

Tartrate  of  Motyldic  acid  and  Pot/nJt.  —  Of  all  solvents,  a  boiling 
aqueous  solution  of  cream  of  tartar  dissolves  molybdic  acid,  even  when 
ignited  and  sublimed,  with  the  greatest  facility.  The  solulion  dried  up 
to  a  gummy  moss.  (Berxelius.) 

~  Vaxadic  Tabtbate.  —  The  beautiful  medium  blue  solution  dries  up 
to  ft  blue,  translucent,  figured  mass»  which  dissolves  very  slowly  in  cold 
water,  more  noickly  in  ammonia,  forming  a  purple  solution,  tho  colour 
of  which  quickly  disappears  on  exposure  to  the  air,  from  fonnatiou  of 
vanadic  acid.  (Berzelius.) 

Poiamo-vatiadic  Tatirate.  —  The  blue  solution  of  vanadic  acid  (which 
is  thereby  reduced  to  oxide),  yields  by  evaporation  with  aqueous  cream 
of  tartar,  a  reddish  blue  extract,  which  becomes  fissured;  the  tame  solu- 
tion forms  with  ammonia  a  purple  mixture  without  precipitation. 
(Berzelias.) 

Tartrate  of  Vanadic  aeid.  —  The  yellow  solution  of  vanadic  acid  in 
aqueous  tartaric  acid,  which,  however,  if  it  contains  excess  of  tartaric 
acid,  soon  becomes  green  and  afterwards  blue,  from  formation  of  vanadio 
oxide.  (Beraelius.) 


—  The  nlBtida  of 

m1sb«  era«(  via 

IS   Dot  prach 

^   i  At.  chroorie 

)  — IN"  d»«ljf  CTvponiin^  Um 

best,  Mmi  dastfdrt  rMdihf  tft 

(Bwluer.) 

«!' iNrtask  — laUii 

4  vator  fcrn«^  hat  bko- 

IflgMicr  with   tbe  Urtarie 

i4  potedi.     Pure  poUaa»> 

y^  tammm.  (UVrel,  Conpf.  mkt  II 

I  —  1W  ak  k  Mt  «taiB«4  fcy  I  ijiag  hyJiateJ  chromic  fl(Xi4» 

•f  F*ikA  with  S  ptA.  of  A  mtomlKi  mIqiioo  of 
TW  aiztaiie  ^fwUy  txrns  rellovisL  rr*i  l.r'iwn.  grocnub 
fatftfy  Twlet;  Ji|iui.its  creun  of  Urtar  on  r<  '  ru  mixed 

vkk  Wvn  oxJ^  of  (4raa>SB:  ma<l  Um  fihntc,  vhcu  .  .  ,'/m! 
gnUekcAft,  k»T«a  a  riolety  gJiiMjr,  sli^hcW  truisparetit,  ani<  n  !,  r. 
mkkk  JMmmhm  dvwfy  im  «M^  b«t  4|iudJT  ftD«l  abandantly  in  U,i  muui. 
^Be^a  mAit  to  a  bos  aqaeaaa  oaJatioa  of  bichromate  of  potiiL,  pul* 
rrxv^  tartaric  acid  hi  AecaoBTo  womM  portioDs,  but  only  so  lon^  u 
carbonic  acid  eoatiaoM  to  cMape,  boeaose  a  lar^rvr  quantity  of  taitirie 
w«akl  tbiow  down  some  of  the  potaish  in  the  form  of  acid  tartr«l«;~ 
bj  OT^oratia^  tbe  dark  green  solutiun,  obtaiiu  a  bhirkUh  ztm 
^reoaa  naes,  which  contuos   1  At.  notafih,   1  At  chroiin  '      %9i 

1  Al  tartaric  add;  diasolvoa  readUjr  in  water;  aud  is  pti.  ,    .^.-n- 

(torn  by  alcohol.     On  mixing  the  fiolntion  of  this  ttuns  uiili  a  cusoeo- 
tratcd   solution  of  neutral  tartrate   of  potaeb,   it   dc{>o6it«   dark 
-lyittnlline   gminit,   containing   3  At.   potash   to    1    At.    chromic 
vUn.)  —  According   to  Malaguti  (CompL  rend.  16,   457;  ako  /. 
91.  20.  204),  tli«?  Halt  obtained  with  bichromate  of  pota^  aad 
I  is:  K0,Cr'0',C"H*0»'  +  7Aq;   he  doea  not,   however,  regard  it  m 
>oblo  mxh,  but  agrees  with  Ki>cii]ia  \n  viewing  it  aa  chromotaitraltfi^ 
tsh.  —  An  aquoous  soial'ion  qC  cceamof  tartar  satoratcd  with  hjdxvW 
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chromio  oxide  fields  a  similar  salt,  which,  however,  when  thrown  on 
red-hot  coals,  gives  off  the  same  odour  as  other  tartrates^  which  is  not  the 
with  chromotartrate  of  potash.  (Malagnti.) 


Uramous  Tartrate.  —  Tartaric  acid  forms  with  protochloride  of 
nraoiam,  a  copious  greyish  green  precipitate  which  is  easy  to  wash. 
The  air-dried  salt  gives  off  11 '76  per  cent,  of  water  at  100°.  It  dissolTea 
in  hydrochloric  acid,  and  is  precipitated  therefrom  by  ammonia^  unless 
an  additional  quantity  of  tartaric  acid  is  added,  in  which  case  ammonia 
merely  colours  the  solution  brownish  yellow.  It  dissolves  sparingly  in 
aqueous  tartaric  acid,  forming  a  uon-crystallisable  liquid  which  is  not 
predpitated  by  alkalis.  (Bammelsberg,  Fogg.  59,  31.) 

Dried  at  100^  RammeUberg. 

3  UO 204  ....  59*13  59-57 

8C 48  ....  13-91  13-12 

4H 4  ....  1-16  1-08 

10  0 80  ....  23-19  21-81 

HO 9  ....  2-61  3-76 

UO,C8H*UK)»HO 345     ....  10000    99'34 

Uranic  Tartrate.  —  An  aqueous  mixture  of  chloride  of  uranous 
oxide  and  neutral  tartrate  of  potash  deposits  very  small,  pale-yellow, 
sparingly  soluble  crystals.  (V.  Rose,  Richtcr.)  The  yellow  solution  of 
pure  uranic  oxide  in  aqueous  tartaric  acid  yields:  (a)  by  warm  evapo- 
ration, crystals  with  a  smaller  amount  of  water;  and  (b)  by  spontaneous 
evaporation,  crystals  with  a  larger  amount.  The  latter  give  off  in 
vacuo  or  at  150  in  a  current  of  dry  air,  103  p.  c.  (6  At.)  water,  whereby 
they  are  converted  into  salt  a,  which  suffers  no  farther  loss  at  200  . 
(Peligot,  N.  Ann.  Chim.  Fhys,  12,  463;  also  J.  pr.  Chem.  35,  153.) 

Salt  a,  Peligot. 

2U*0» 288  ....  65-76  6530 

8  C  48  ....  10-95  10*85 

6  H 6  ....  1*37  1-45 

12  O  96  ....  21-92  22-40 

2U«0',0»H«0'2 438  ....  lOOOO  10000 

Salt  b.  Peligot, 

2  U^O* 288  ....  58-54  58-60 

8  C  48  ....  9*76  9-86 

12  H 12  ....  2-44  2-38 

18  O  144  ■■.  29-26  2916 

2U*08,C»U«0"  +  6Aq 492     ....  10000     100*00 

Uranic  salts  are  precipitated  by  alkalis,  oven  after  addition  of  tartaric 
add.  (H.  Rose.) 

Potamo-uranoiu  Tartrate.  —  1 .  Urauous  tartrate  while  still  moist 
\b  dissolved  in  a  warm  concentrated  solution  of  neutral  tartrate  of  potash, 
the  dark  brown  solution  left  to  evaporate  spontaneously,  then  decanted 
from  the  crystellised  acid  tartrate  of  potash,  and  completely  dried.  — i 
S.  Recently  precipitated  hydrated  uranous  oxide  is  boiled  with  cream  of 
tertar  and  water,  and  the  rest  of  the  process  conducted  as  above.— 
Black,  shining,  amorphous  mass,  which,  after  drying  o^«  <yiX  ^A  NfvVftfJi^ 


*— ObUioed  bv  diseolving  rarKonalt  of 

of  urUr.      The   salt   crysUlli«et  vilb 

is  Bot  precipitated  by  pore  alkalii  or 

(SAcch.)  —  Pien>xid«  of  mangftncao   forma  witft 

•rlivuy  tfuiciatBres,  a  brown  solution,  wbieh  if 

cam  otb— ic  ackI  when  heated.  (Scbeelc.) 

mH§  sixeA  with  tartaric  acid  are  not  prc<ripitated  bj 

■IM  or  alkaliae  carhooatoi.  (H.  B«i«e.) 

9mirw§e  vf  Anamm  aeiJ  f  —  The  solation   of  arsenious  acid  in 
larie  aoJ  jaeUt  priiBA  Ij  erapocatioD.  (Ber^ann.) 

7\trtnU  Y  -^noHMt  add  mad  Ammcnia.  —  Obtainc<l  bj  adding 
acu  to  a  hoiBny  aycew  aolotion  of  acid  tartrate  of  sDimona 
•M  long  as  k  dinolras.  Anauoas  add  ciTstalliees  out  first  from  ibe 
filtxale,  and  afterwards  the  doable  salt  m  beontifal  crystaU.  (MiM- 
eherlicft,  Ltkrh.)  —  Tbe  boiling-  mmt  be  continued  fur  a  long  time,  w 
that  a  rafficieiit  qoaotity  of  arsenious  acid  may  be  dissolved.  The  liqaii 
vbco  eraporated,  yields  at  first  a  coneidemble  succession  of  crn-sts  of  acid 
tartrate  of  ammonia  with  but  little  arsenious  acid,  but  afterwards,  wbrs 
very  highly  cooceutrated,  large  glassy  crystals  of  tbe  double  salt,  which 
quickly  effloresce,  and,  at  100  to  105  ,  give  off  4*67  per  cent,  of  water 
together  with  a  little  iuumonia.  Tbe  aqueouef  solution  of  IQO  pts.  of  the 
fresh  crystals  yields  vrith  solpharetted  hydrogen,  48  IT  pt5.  of  fmlpbidt 
of  arsenic  and  63*13  pts.  of  acid  tartrate  of  ammonia.  (Wertbcr,  J.  pr* 
Charu  32,  409.) 

Cryttah,  Wrrther. 

AfO»   -.   99  .   37-22 37-51 

C^HHNH\'.0«  167  ....  6278  63-11 


I 

a 

! 


a'H\NU*)(AsO0O"  +  Aq. . 


266 


100*00 


100-00 


Tberefore  u  TkfitAcberlich  ghn  it. 

Titrimt^  of  Arnnious  odd  and  Potft^  and  TnrtraU  ft/  JrteniMuoeH 
and  Sof/tt  are  obtained  in  a  similar  manner  but  do  not  crystaUiso  so  wdL 
(Mitscberlich.) 

TariraU  of  Ar$tnie  acid  and  PfAnA.  —  Tbe  hot  Solution  of  1  pi. 
arsenic  acid  in  fi  ptfl.  of  water  is  saturated  with  finely  pulverised  croOi 
tartar;  the  liquid  being  well  stirred;  the  filtrate,  which  sull 
a  free  arsonic  acid,  either  left  to  crystallise  by  cooling,  or 
IpitAlod  by  alcohol;  and  tbe  resulting  powder,  which  is 


cea- 
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amorphous,  somctimoa  crystallino,  *jiiickly  wasted  with  alcoliol,  and 
dried  in  tho  air.  It  is:  KO,AE>0',C^H*0'^+.')Aq.  —  It  givea  off  5  At. 
water  at  130\  and  turn.i  brown  at  a  liiglier  temperature,  emitting  tho 
odour  of  burnt  sugar  and  of  alkarsin.  It  dissolves  very  readily  in 
water;  but  tbe  solution  soon  deposits  cream  of  tartar,  and  yicidd  free 
arsenic  acid.  An  excess  of  arsenic  acid  prevents  this  separation  of 
crearn  uf  tartar,  and  from  Fuch  a  mixture  the  undecomposed  double  salt 
may  always  be  precipitated  by  alcohol.  (Pelouze,  N.  Ann.  Chim.  PAy«. 
6,  63;  also  Ann,  Phann.  44,  100;  also  J„  pr.  Ciiern.  28,  18.) 

Antimomc  Tartrate.  —  <t.  Neutral.  —  By  precipitating  a  solution 
of  antimonic  oxide  in  aqueous  tartaric  acid  with  alcohid,  a  white  granular 
precipitate  is  obtained,  insoluble  in  water,  but  dissolving  readily  in 
neutral  tartrate  of  pota-^h,  witli  formation  of  tartar-emetic.  Tho  cora- 
fiosiiion  of  this  precipitate  is  SbO',C'H=OM10,  [therefore  =  2SbO', 
C»H*0"  =  eiI*(SbO')=0^"^  +  2Aq].     At  lOU',  it  gives  oQ'  I  At.  water 

tor  according  to  the  olher  formula  2  At.,  so  that  C''Ii*(SbO^}'0'",  remains]. 
tut  this  residue,  wlien  immersed  in  water,  is  reconverted  into  the  originAl 
salt.  The  thoroughly  dried  salt  dt*compo-<ed  with  eulphurctled  hydrogen 
and  alcohol,  yields  no  other  acid  than  tartaric  uciii,  that  acid  being 
regenerated   by   the  water  formed  from  the   oxygen   of  iho  antimonic 


+  6HS  =  2SbS'  +  C"H''0"  +  2HO].    (Berzelius,   Pf>:/y,   47,   315,    and 


oxide  and  the  hydrogen    of  the  hydrosiilphuric   acid    [Or:  C'H-Sb^O" 

+  6HS         ""  ^        '  '""         -  - 

Lehrb.) 

h.  -4cit/.  —  Obtained  by  precipitating  tho  aqueous  eolntion  of  tho 
following  £ult  with  |perhap8  a  smallortiuantity  of  ^]  alcohol.  (Peligot.)  — 
This  salt  is  probably  identiL-al  with  that  whicli  Soabejran  or  Capitaino 
(J.  Pfutnn.  25f  742)  obtained  by  precipitating  the  solution  of  antimonic 
oxide  in  larturic  acid  with  alcohol,  after  evaporating  to  a  syrup,  and 
re«pecting  which  they  state  that  the  amount,  of  antimony  in  it  is 
variable,  and  that,  after  drying  at  100",  it  suflVra  a  further  loss  at  210". 


» 


Dritd&t  IG0\ 

Sl>0> ^ 153 

8  C  48 

4H 4 

10  O 80 


Pcligot. 


63-69 

16-84     .... 

...     16--I7 

1-40     . 

...       1-38 

28-07 

SbO»,Ctiro«'[?] 285 


lOO-OO 


c.  llifprmcid,  —  The  solution  of  antimonic  oxide  iu  aqueous  tartaric 
acid  evaporated  to  a  syrup,  yields  after  a  while,  largo  transparent 
crystals.  (Peligot,  X.  Ann.  Chim.  Phya.  20,  289;  also  J,  pr.  Chcni.  41, 
381.)  This  solution  crystallizes  indistinctly  (Bergman);  deposits  a  white 
powder,  which  after  washing  with  alcohol  diseolvcs  in  water  and  reddens 
litintis  (Soulieiran,  J.  Phann.  10,  SZo);  does  not  yield  any  crystals 
(Dulk).  —  Tho  crystals  obtained  by  Pelrgot  belong  to  tho  right  prismatic 
•Tstem.  F'uf.  68  without  tho  />  face,  but  with  an  H-face  between  u  and  i. 
!«':«'  =  133' 30';  «:<=  U3°15;  n:i~  137;  y:t  =  90';  y.y  behind 
=  76°;  »:^=115'=';  J/:i=12.5^  (Prevostaye.)  —  Tho  crystals  deli- 
unetoe  in  damp  air,  and  dissolve  very  readily  in  water.  (Peligot.)  — 
The  solution  of  antimonic  oxide  in  tartaric  acid  is  precipitated  by 
sulphnric,  hydrochloric,  and  nitric  acid.  (Schnaulert,  Vcrutandt$di,  80.) 
—  All  antimony  salts  are  protected,  by  addition  of  tartaric  acid,  from 
precipitation  by  water  or  allcalis.  (H.  Rose.) 
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C1J4UU.  Fteligot. 

^tO=  —          - 153  .«.  31-29  31-50 

HC       96  ....  19-63  18-95 

H  H            ..  16  -.,  3-27  3-50 

;*  O                                 ...  224  ....  45-81  46-05 

C*H'  *:0'>-'.CK'0--5Aq.?     .  4S9     ....  10000     100-00 

Tcr  crrKa:?  r'.re  a'S  53  1  p.  c.  /12  At.)  water  at  160',  and  therefore 
\i-iTi  S"l\C*HiV''.    Pel:^-.'t.)     The  exact  nature  of  tfaia  residue  miul 
\r:   ii^  i-A  :t  f-r:h:r  i--rv?tija::f-a3.     The  fonnala  given  bj  Qerbtrdt 
y.  J.  i'.zm.  15.  Clt'  appears  t'jo  artificiaL 

diseOiTOj  readily  in  aqaeoas  tartaric  idd. 


•:  v 
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A.  3::;rh-;r.  i:-.-.-.  ^i,  171. 


J7.    .  -  r.   ■    •r'-'-TV.  —  Ammcmieenl  Tmrtmr^mteiie.  —  An  aqDCOU 

?■■•::■  r  :  i.il  -.ir:r-:e  ■ :  iu;m;r-ia  i«  boiled  with  antimonic  oxide,  and 
:i?  f'.:n:-?  ="i'.xrL:c-:.  :11  ::  f.nns.  on  ci>oling,  a  stiff  jelly,  in  vbick 
>:-^\z  --rr^U  :r^^li3L\j2.'Y:^T.  .L.  A.  Bnchner,  y?«p^.  78,  320.  Oa 
t:  f.:^;  'z  '  *  U-ve  :i-:**  crysul*  oa;  of  the  jellv,  it  again  becomes  tHIa 
'-iz:''.'.:  :V=i  :2:?  efV-::  vf  ib^*  a^tation,  and  depoifita  a  cijetalline 
-,  :t  ;:t.  ;.i.-  7^:  ih-e  si=:e  ».v=:r.  .?:::un.  iBochner.)  Berlin  {Ann.  Pkam, 
■k.  :•;>  .  \:-x-:-i  :'iif   c»  ^.vrrritc-i  solution  to  evaporate  in  the  air  at 

r":--  :.-ir*7ir:r:.  ol  -r:t*>5,  «lfn:r.;r  crystals  belong  to  the  rigit 
•r>.-a::   #r>:?-\  i=d  arv    isoKc-rphous  with  ordinary  tartar-eirciic. 

l\.'.«rLl.  r-:v  *:iTy.  /"'.■-  45-  Lei  the  face  below  a  be  denoted  hft; 
\z.:  fi-"^   ":•:■'.  »  -iv*  ::cS  *-<tar  in  these  crystals,  p  :a  =  121°'39'; 

.        =  :  ^-   i*     :?:    i«i  rllar  to  Kobelh:  ;i  :  *  =  lOT"*?';  p  :  a  =  90'; 

-■*:::---?■>  =  TO  I  >  1 10.3-  M  according  to  Kobell);  (a  :  a  |bs- 
■;.:'■  =  :. ^  .'T  K  *V.'.  ;    .  :  v'  =  S.r"29.:  rtabore  :a  beloir  =  ll6"4l' 

'. '.  r'  >.  X.'cc'.'.  .  r^;  riovs  r  an>  sobordinate;  the  faces  a  are  allc^ 
:a:v"v  iV.v.rr.  i-_I  ;v  :J:*  L^*n::tt\IrT  the  crrataU  become  tetrabedral; 
:'•.*  -■-  i.,v*  i'^"  ir^-  ?■  ~:::r.ic*  Lilf  present.  (KobcIl,  Frerostaye.) — 
\\  j.-  -.v.-s  :  :>.'  >'.;::.=  c:  asmvcijcal  ^cr  ordinary)  tartar-emetic  hsi 
<■:■*>;  1  -*>.i  - -.  :'.  #  r  -^.  :I:o  riother-Iiquor  often  yields  sUll  more  eiBo- 
rx'^v:  :  ,  :  :>  -*'  •.'  rr:?r.:*  s^i^^^tlv  truncated  at  the  lateral  edgei 
.w.-.-M.*  .:•■.;'.**  =  :^*  i  i  .'-V'-.  and  Kfvelled  in  opposite  directiuns  it 
io  >.••■-:*  ir,-:-  .:'  ::-  S-^clMr^  edje  =  55' 30').  Pasteur.  [There- 
!V;v  vvRrv  ;;•..•  ij- ^^  »>  '  -  T:*,  :ope:btfr  with  the  n-face].  These  law 
jir  i  »irv  *':!:-'rv<cv:-;  rr-.s:--.*.  :.*mie»l  by  fpontaneoas  eTapoiatioo,  giro  off 
:.»  :;vrvv-:.    -•  .V;     w^ircra:  !'Jv\ 

\-i  vV.vArv  vT_\>u;%  »>ea  eipive^l  to  the  air.  jriire  off  water,  lad 
A>*u:;o  :uo  *f-.vAr.i"vV  ^i  icrwliia.  though  less  quickly  than  those  fli 
»vtt:v.u'!!  ;.\;a-V  -.i-MrM.:- :.!  o.  it  Ki» .  ihoy  give  off  5-41  p.c.  wtter,aad 
.»  ■»  ..!,*  i\*o  1A'\  -.lev  »ls'  cvc'.vo  ammonia.  (Buchner.)  Heated  to 
:t'-o  -.  .«  ^'.r.v::'.  '':  -ft*.  :-*  'y  £-^^^  ^-^  water  and  ammonia.  (Danuw  h 
Y  •  V  ^-^  .-.  !i>.  '*c  :-  vr.i:cr  r.:-:oh  more  readily  than  thoao  of  potiik 

r>i«r-0,                                         Duauk  Pirik 
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C*H*(NH*)(SbO*)Oi*  +  Aq...     320     ....  lOO'OO 

Pofyf^ionntimotiic  TnrirnU. — a.  Bnsic'i  —  «.  Boilin^r  aqueoiKs  tartar- 
rmctic  dUsolves  antiinouic  oxiJe,  and  on  cooling  yields  ueeJlee  which  aro 
deooinpit&ed  by  wakT  into  inrtar-emotio  iin»i  a  residue  of  tartrato  of 
antimony.  (Bucholr..)  This  etatcniOMt  is  contradicted  by  Soubeiran  A 
Capitttine  (./.  i*\tii'7)i,  25,745)  according'  to  whrvn,  188''2  pt-d.  (I  At.) 
cream  of  Urtar  boiled  for  40  houra  with  2J>.5  ptn.  (nearly  2  At.)  antiinonio 
oxido  and  with  water,  dissolve  only  half  (ho  oxide,  funning  with  it 
OTiliniiry  tartiir-emctic.  —  fi.  An  aqueous  solation  of  neutr.il  tartnite  of 
jiota»h  dissolves  antimonic  oxido  (Bt-rgmau),  which  is  then  not  pre- 
cipitated by  alkalia.  (Tbenard.) 

b,  *>  riUral.  —  Onlinary  Tartnr-etttftic,  grtrOhnllchfr  Brechwthufein,  Sphttg. 
^tan^wfiiMfein,  TartaruM  emrticus,  Titrtarus  ttiiiatua.  —  3  i»ts.  of  antiuionic  oxide 
are  di;5e^ted  with  4  pla.  of  cream  of  tartar  and  with  wat^r;  the  Hoiutiofl 
filtered  hot;  thocryptala  which  are  obtain pd  l>y  repeatedly  cviipnralltig^and 
cooling  the  filtMte,  pulvcriactl  and  dissolved  in  1.5  times  their  wei;;bt 
of  cobl  water;  aud  the  aulutioo  agalu  filtered  and  evaporated  to  Lbo  crya- 
^^^tlifiing  point. 

^^V     The  preparation  19  made  (1)  with  pure  antimonic  oxide  obtained  by 

^Hbethud  2 — 6  (iv,  324,  32.^);  —  Or  (2)   with   crocus  antimoiiii  or  vitrum 

^Kfintimoniiy  containin^r  sulphide  of  atititnony  (iv,  S.'iO,  360),  in    quantity 

^^•equal   to   that  of  the  cream  of  tartar  (the  sulphide   of  antimony  then 

rcniaina  undiuaolved);  in  the  latter  case,  the  tartar  emetic  obtained  has  a 

'       yellow  colonr,  arising  from  potassio-fcrric  tartrate,  and  the  uiother-liquor 

I       becomcfl  gelatinous  from  the  presence  of  silica;  the  solution  obtained  with 

oxide   of  antimony  containing  bullibide  yields   a  yellow   mother-liquor 

containing,' sulphur  in  the  form  of  kennos  [or  of  hyposul])hite  of  pota>h  1] 

(Fischer,  Kndn.  Arch.  9,  352); —  Or   (3)   with   basic   sulphate,    hydro- 

chlorule,  or  nitrate  of  antimunic  oxide  (the  Gral  to  be  obtuiued  by  heating 

2  pt«-  of  antimony  with  3  pts.  of  oil  of  vitriol,  —  or  more  cheaply,  though 
contamiualt'd  with  sulpliur,  by  boiling  down  to  dryness  a  mixture  of 

3  pis.  sulphide  of  antimony.  2  pts.  nitre.  2  pts.   oil  of  vitriol,  and  24  pts. 
water,  and  waahin^r  out  with  wiifccr,  —  and  then  to  be  dit^sted  while  etill 

I       moist  with  3  pts.  of  cream  of  tartar).     When  these  basic  antimony  salts 

are  zicted  upon  by  cream  of  tartar,  the  mineral  acids  are  separated  from 

the  antimonic  oxide,  and  remain  in  the  mother-liquor,  partly  combined 

with   the  potash  of  the  cream  of  tartar  in  the  form  of  acid  wilts,  and 

together  with  freo  tartaric  acid.      As  the  free  acids  retard   the  crystal- 

liaation,  the   mother  liquor   separated   from    the  tirat  crystals  must  bo 

partly  neutralised  with    carbonate   of   lime,  before   it  is  evaporated  to 

^Htfbtain  a  second  crop   of  crystals;   this    free    acid,   however,   holds   in 

^PlolutioQ  all  the  iron  which  frequently  occurs  in  sulphide  of  aatimonyj 

^^nd  causes  the  tartar-emetic  to  crystallize  <»ut  whiter;  hence  also  whiter 

crvst-.ils  aro  obtained  i)y  Iht?  other  modes  of  preparation  if  a  little  hydro- 

Pftblorlc  acid  be  added  to  the  liqiiid. 
\     The  cream  of  tartar  aud  antimonic  oxide  are  either  treated  at  first 
wUb  only  sufficient  water  to  form  a  pulpy  mass,  boiOl  l\A&  m\x\.'ox%)  ^Vftt 
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BO  toDger  sandjibotle^  fori 
'  vstor;  or  Um  natcrali  in 
•  ptSL  at  watoTf  till  the  wbolo  of  the  unu- 
tW  greater  p«it  off  tl»  ■■tiwoiiir  oxicie  are  dissolved.  Tbe 
be  of  yninhiB,  ^^am,  mtmamj,  sOvcr,  pUtiaiuB,  or  for  ^ui 
of  eofpcr,  or  cu4-isoa.  —  Wka  pare  uitiiDonM:  oxi4e  mJ 
off  toitar  aro  «m4,  tW  ■wlher4M|Bor  yielt2«  tajtarostetic  to 
t  *of»  b«t  vkea  tbo  unaio  iagre£aito  are  used,  the  iaipuitm 
■ia  m  tlie  bat  aaqytfallMitlo  pottioo  eff  tlie  moCbei^liqaor.  {PktUfp&) 
IWtam  o&ca  ifiiai  a  OMUkCfw^aor  vkicli  drieo  op  to  a  irammT  naflh 
[capmally  pwifw  vhea  Iiosm  aBl]*kato^  kjndrociiloniu*,  or  uiti»t«  d 
m  mtd^  OMMto  priBd^alljr  d  acid  potaBsn^antiinoaic  UrtnH 
(1^903).  (KaaffL)  —  Tin  reMhia;  ayitaU  of  Urtar-votctio  arv  &«» 
utm  inwr.  erea  if  tbe aatiBoiiic  oxide  Bae<l  in  tlie  preparaKion  coBUi&ed 
afiri  (Saralbo,  CWtailKr,  J.  Ckim.  meJ,  23,  71);  but  they  our  W 
vi^  ctcaai  of  tartar,  tartrate  of  lime,  oxide  of  iron,  fUo^ 
the  basic  |iotowin^aatiawic  tartrate  a,  «;  faeooe  tbe  nerfaaty  tl 
Iriag  ikim  ia  13  pu.  of  cold  water,  filtering  and  cryftalluiag 
r,  <wm^U6mA  (CfWI.  Ci€m,  J.  2,  73.)  Dcmacby  (CW?.  Oa, 
4,194.)  Tmwim)  (Pirff  rH  w  /.  5, 166.)  -  Bergman  C&;;«ur.  },93K\ 
'  '  {A.  J^.  9,  %  45;  TojeAfri.  1806,  1  and  209;  1811,  lit) 
aa  (i/.  n«r».  10,  534.)  N.  £.  Henry  {J,  Chim.  mi^,  1.  331; 
X  !•)  nOEfO  (^M^  i'i^  S5,  372.)  Hemuacn  (^(TAr6.  />r.  Piirm. 
7.  148.) 

«.  />rW  of  MO^.  Tbe  cTTstals  of  tartar-emetic  give  off  21  p.<. 
(1  Al)  wat«r  at  100%  aad  at  a  bibber  temperature  (before  decompoatioo 
he^^)f7'9S  pb  e.  (3  At.)  in  alL  (Phillips.)  Tartar-emetic  dried  at  100' 
m  a  C^MB  taw  wbidi  is  rontinnally  lanicd  round  over  a  feeble  alMol- 
fa»i^  caa  — pport  a  beat  of  300^  without  browaing,  and  givrd  off  froa 
5'l  to  <'5  per  coat,  of  water.  (Liebig,  Ann,  I^karm.  26,  132!)  The  fiodr 
crfEtals  beated  io  tbe  oil-bath  in  a  current  of  air»  turn  bmiv;i 
i8^  and  240%  emitting  an  odour  of  burnt  fugar;  but  betweefl 
SOO*  asd  2S0°,  tber  gire  off  in  12  hours  without  any  colouring,  from  7  6 
to  77  |k  c  Tater.  (Dwnas  A,  Piria. j  The  crystals  heated  aomewbat  aboic 
100*  ia  a  cancai  of  dry  air,  gtTe  off  'J'G'J  p.  c.  (\  At.)  water;  betweva 
100* and  190*  (and  in  a  longer  time  even  at  130^),  5  26  p.  c.  (2  At)  is 
aU;  and  at  200^  220%  7-71  p.  c.  (3  At)  io  all.  (Berlin.) 
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tartaric  anfa 
fC*H*0*  O'),  (or,  as  Laurent  8c  Oerhardt  ttrcfor,  as  the  iaomcric 
pound,  tartrtlie  ncid^,  in  which   iH  is  replaced  by  K  i 


poun   . 

C*H»K(SbO')0*,0\— Gerbardt  (A 


J,   J^karm. 


and  IH  brSbO*. 
12.    214.) 


thai,  in   tbi»  compound,  an   oidinaiy  atom  of  Sb  BplU«   up  Into  3  At 
Sb«,'vbenco  bo  derives  the  formula  C*H'KSba*,0".  —  Pcligot,   (X. .!» 
im.  ^**VJ<    12,  and  J.  pr.  Ch^m.  35,  162,)  supposes   tartano  acid  tt«tf 
he  ClV6''\  and  writes  C*H'K<SbO>)0"',  but  ia  thereby  obii 
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e  tLat  the  ordinary  tartrates,  even  when  ever  bo  thoroughly  <lried, 
slill  contain  2  At.  water  of  crystallisation.  —  According  to  tho  radical 
theory^  Liebig  and  Dumas  &  Piria  write  tho  formula  of  tlie  aalt,  KO, 
SbOVCH'O';  and  Berzelins  writes  it,  KO,C*HO*4-SbO^C*IIO^  Tim 
latter  endeavoured  to  isolate  this  peculiar  acid,  C*HO*,  by  decomposing 
the  salt  suspended  in  hot  absolut**  alcuhcd  with  sulphnretted  hydroi;en. 
The  decomposition  took  place  slowly,  yielding  sulphide  of  antimony  and 
a  larj^TS  quantity  of  reproduced  cream  of  tartar,  whilo  iu  the  akoh(dic 
solution,  there  remained  a  very  Braall  quantity  of  the  ptttrLsb-salt  of  a 
peculiar  acid,  which,  after  ovaporatinjir  the  alcohol,  diasolvin;,'  tlio  rci^iduo 
in  water,  filtering  from  sulfjhide  of  antimony,  and  evapwrutiu^'',  remained 
as  an  opaque  gum,  wliicli  R:'ddcneil  liLmu."*,  (or  in  cry.stals  by  .spontaneous 
evaporation,)  burnt  without  any  odour  of  burnt  sugar,  and  from  whose 
ofjueous  solution  acids  did  not  throw  down  cream  of  tartar,  [tartralie  or 
tertrelic  acid  I]  (Berzclius.  J.  pt\  Vhm.  H,  350;  Pogg.  47,  315;  LehrL.) 
When  tartar-emetic,  dried  between  200^  and  •220",  is  dissolved  In  water 
and  decompose*!  by  sulphuretted  hyJroiien,  a  filtrate  is  obtained,  which, 
after  ueutralizatiun  with  ammonia,  behaves  %vith  linic-salta  like  mota- 
tartrate  of  nmniouin,  but  after  standing  for  24  hours,  like  the  tartrate. 
Laurent  6l  Gerhardt.) 

^.  Dried  at  100°.    The  fresh  crystals,  dried  at  100^  retain  their  form, 

nl  turn  white  and  opaque,  giviug  off  2-1  p.  c,  water  (rhillipf);  2'3D, 

nud  at  108^,  273  in  all   (Duuias  &   Piria);  1*75,  and  somewhat  above 


100^ 


2-G3.  (Berlin.) 
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Accordins  to  PeliRot,  C*ll'(Sh02)0",  or,  m  likewise  establislied  by  Dumas  &  Firii, 
:0,SbO»,CH-0»  +  2HO;  according  to  Liebig,  KO,SbO^C»H^'^ 

7.  Cnjutallhed  Tarfat'-tmeftc  forms  transparent,  colourlejis  (sometimes 
partially  opiitjue),  shining  rhombic  octohcdron.«,  isomorphous  with 
nramonio-anllmonic  tartrate,  and  telrahedron.>*  produced  by  hemihedry, 
/'ly.  45.  Let  the  first  pair  of  faces  bebnv  a  be  denoted  by  f,  and  the  second 
by  1/  7)  :fl  =  122  ;  air  =  1(JG^  40';  a:i  —  ^5^  40';  p  :  n  =  90"; 
a  :  rt  at  the  sido  =  lOH^  If/;  n  :  a  behind  =  104"  l.V  (103'  3',  BenUiardi). 
The  facea  e  and  i  are  geuerallv  striated  and  indistinct;  only  ono  direction 
of  cleavage,  parallel  to  />.  (lirooke,  Ann.  Phil.  'iS,  40  )  u  :  it  =  J'3^  20' 
and  86^  40'.  (Sort't,  Ttw-henb,  1823,  130;  comp.  Deruhardi,  .V.  Tr. 
7,  2,  53j  and  Prevostaye.)  —  Tartar-emetic  has  a  motallic  taste,  acta  wa  an 
emetic,  and  in  larger  c^uantitics,  aa  a  poison. 
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Ji--  r-r- .  -  4  CL-  -.  f-f  ^  :.  /•:».-.  :-:5:  il-«  5c4r.  30,  406.— U  Ac 
■t_-ts  ;-  =1.1.3*  LM  :-  =.-u:-:.-r*  ^  ~i.-i^:i.-y  .iss.  PA«rs.  2.  71),  t^ptr- 
i  .r.;r=  K"  ^-'^  IT-  ^-:-:  T".  ..J.  -iK  TT*--!^  j:»e  i:  I'-v";  :a  tbe  aiiBlfsef  by  Vai- 
:  uaT.  I'Lli.  r-'-'-fr.  .-:;r.  i*  ".  liii  Tir.i.tr:.  liir*  :d  &}  ftCa:«2:e&:  u  Co  t^ 
-*t:  --'-r-.r-  :r  t  m  t:  -.j ;  Tirt-  t-lj  ic-is.-^.  :■?  .  ":■;":  %:  jx5re  fr^a  the  qmantirr,  it  mvA 
;.—;  -— -.  ■■  n^r.>"-L-  -  l:.  *f  '_  '.-  *r  nx:  "J:.?  jali  i  v.-vld  be  poRUlK  Voofnlcd 
-■.-.  -i-i  >i.-.  r      5.i::  i--^:. -.     ~- ■.■■;r-;j  :.-' f^.».  *e    :*5^"     lined  Ui  ia.1  u ':20t°.    TV 

n  1-:  f-  L5  ^  ..Lti.a  r-  i7i.-:!«.. :  i  ;--i:  icui-  Tjflie-;  5.J-*  ptt.  of  solphfde  of  utlBOBf 
CI'-  -:— SL=  rr'tLrar  —  •'Ci5^  r:rTi*«£5LiIf  izeiatzx.-^Ec  ciide  Co  beeoabiM 
T^-T^:.L.-  -.:-  z'-.r^'i.  i2Mi  *-.-.;rz:^7r-a--4:;ir=x:i:  KO.C*HH>  -#-  SbO>4C*BV 

Tiz  :r— -ilIj  rri-=C"7  *•=«?:="?    ra-.re  wben  lies:ed  in  tlie  air,  jn^in; 

:f   i. r:.  -  j  : :  3~  .  i--:  Jl  "<" i.Ti^z\zT^.  0  5  r.  c.  water,  whereas  opaqoe 

•"^•-i-f  -K-L:!  ^fLrrillT  C'::::a:"  '.*s?  wAjer.  do  not  naffer  anj  dimiDUlwa 
.:  -vi  _m:  —  --'-7  .  •rrv.u"-?  :-  *-?  £^-  bum  avar  with  ao  antimoaiii 
:lt:t.  Ill  ^T-i-r  :.-:•-■  .il  "'.ic-i  w::h  pra:ii5  of  amimony  (Berguua), 
:^  i  vi-i  :^.:r«i  :-  <1.'=-;-  *--!o«el5.  .rave  a  hfghly  inflammable  pnvpbcric 

I:.!. If  £  :  -.T-i  :•:  a-  A^~i*'zs  K-!::::on  of  tartar-emeltc,  forms  a  preci- 
T  :i:7  .:'  :rr:>i.:T  ■.:  iz;.-:  - j.  i-M*.5SbO*  — From  the  hot  solution  of 
1'.-'  y:*  ::T:^r--:TLr::r  ir  I'.HH'  ptt.  water.  34  pta  of  iotiine  thn>w  dom 
r  !  i-i-j-:.!  w  frarj--^  a?  xh-?  i:-^:iid  cm>Is.  and  50  pts.  of  iodiue  fonn  ao 
trirr'T-Trll.'a- J  :^- j.;:a:e  .wfcich  rediacoire*  with  brown  coluor  on  the 
aM ::;:=  ■::  zr.-Tt  ;  I.r.r  :  iLr  coiouriees.  rtronely  acid  61trate  prccipiutM 
r:^::.).:-:  ?-':?  in  il.o  nimcr  of  liTdrio«Hc  acid  or  iodide  of  pota^iaia. 
A!f>:L  \  i  *.'*.vi  *■»  tl:*  ti!:rr»;e  throws  do«*n  a  cunlr  powder,  whii'h  di#- 
t  Ita;?  i:3  -r.:-:r.  i-  r::::r.j  an  uccrvftaliiial'le  acid  srrup,  whilst  iodide  of 
P'-:r.fi*i::~  r'::::i:L*  :_  ?.'.a!:->i:.  Iodine  alone  does  not  precipitate  Dcntral 
r...:\:.:r  •  f  \-?A  «  r  i , ::  ^:vo  .^uliirnaio;  but  in  presence  of  tortar-enietic, 
it  :hr  w-i  down  i< •■!":-:  «  f  Io:itl  t-r  iodide  uf  morcurv.  (Prene^,  Jnii.  I'knrm. 

i:j.  2:4.   Tl:e   .■  ..in-vcilow  .-i<intrlcs  may  likewise  In*  obtained  Hr 

li:  !:.:._•  i.Ioul.i-;;.  -i-.uc  iin-.'  tiio  saturated  sulution  of  tartar-vmotic  in 
:i  jv  ',ii-  tariaiio  l!  :.  >♦.»  hmijas  it  dios  not  produce  any  {icnnaneut  brown 
c']'  :ir:  or  Iv  Xr  :  .-.::nir  2  |.t«.  of  tariar-cmeiic  with  1  pt.  of  iodioetcJ 
a  Mi:n.l  rj!i:,Iiii;v  • :  c<.'ld  waicr  10  a  pulp,  and  licatioj;  it  gently  till  tb( 
'odinc  di^r-olvf-f"  r.-moiimos  a  bn)wii-rod  compound  ^Sbl'lj  i^i  formed  at 
e  fc-an:e  time.  TliC  brown  acid  liquid  tilirrL-d  from  the  spangle^  leavfl^ 
ben  evaporate-i,  a  black   residue,  which  dissolves  in  water  vitAoit 
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colour,  and  witb  separation  of  golden-yellow  spangles.  The  resulting 
fiolntioQ  coiitaiua  about  1  At.  autimouy  to  2  At.  pntaiiaium  aud  2  At. 
iodine;  alcohol  proolpitatos  from  it  a  white  salt  free  from  iodine,  and 
containing  antimony,  together  with  12*17  p.  c.  potash,  probably,  there- 
fore, tartar-emetic.  Iodine,  therefore,  throws  down  from  tartar-emetic 
only  a  portion  of  the  antimony,  that,  namely,  whiclu  aci;ording  to  Wall- 
(juidt's  formula,  U  in  combination  with  the  potash.  (Stein,  J.  pr.  Ckeni. 
30,  48.)  [But  even  jf  only  the  portion  of  antimonic  oxide  combined 
with  the  potadh  were  removed,  the  liquor  could  uo  longer  yield  a  prcci- 
pitate  of  tartar-emetic  on  addition  of  alcohol.  Part  of  the  tartaric  acid 
must  ncccsiiarily  bo  altered  by  oxidation  during  this  reaction.] 

Of  the  heavy  metals,  iron  ia  the  only  one  which  precipitates  antimony 
completely  from  the  aqueous  solution  of  tartar-emetic.  (Wallquiat.)  — 
Sulphuretted  hydrogen  ifecomposea  it  immediately,  yloldiug  kermes  and 
tartar-emetic.  In  very  dilute  Bolutions,  sulphuretted  hydrogen  produces 
only  a  red  colouring,  which  passea  into  precipitation  on  addition  of  cream 
of  tarUr  or  mineral  aciils.  (Pfafl',  Gciger.)  A  solution  of  tartar-emetic 
in  4608  pta.  water,  assumes  only  an  orun^e-yellow  colour  wlien  treated 
with  *vulj>hureitrd  hytlro;:en,  but  deposits  kcrnus  on  hoiiing.  (Turner.i 

Sulphuric,  nitric,  or  hydrochloric  acid,  added  to  an  at^ucuu^j  solution 
of  tarlur-cmetic  (not  containing  free  tariiiric  acid:  Houbeintn),  throws 
down,  not  cream  of  tartar,  but  a  baaic  sulphate,  nitrate,  or  hydrochlorate 
of  antimonic  oxide,  soluble  in  excess  of  hydrochloric  acid  or  in  tartaric 
acid.  (Gciger,  Mat;.  Pkarm,  7,  258.)  According  to  Turner,  the  preci- 
pitate likewise  rediasolves  in  excess  of  sulphuric  ncid^  but  according  to 
Geiger  k  H.  Hoae,  it  does  not  dissolve.  According  to  Dulk,  the  preci- 
pitate consists  of  basic  tartrate  of  antimonic  oxiilu  with  a  little  of  the 
mineral  acid  [1],  — The  precipitation  of  the  antimony  by  tliose  three 
acids  is  seldom  complete;  iind  thib  circumstnuce  is  often  loukcd  upon  04 
favourable  to  Wallquist's  formula,  according  to  which  hnlf  the  antimony 
in  the  salt  is  combined  with  pota&b.  and  the  other  half  wiih  tartaric 
acid.  According  to  this  view,  mineral  acids  should  precipitate  only  tlie 
atom  of  antimony  which  is  combined  with  the  potashi  aud  alkatis  only 
that  which  is  in  combination  with  the  tartaric  acid.  But  with  a  duo 
proportion  of  mineral  acid,  considerably  more  than  half,  ofton  indeed 
nearly  all  the  antimony  is  precipitated.  From  a  dilute  solution  of  lOO  pts. 
of  tartar-onietic,  nitric  acid  throws  down  a  baste  suit  contitining  412  pis., 
that  is  to  SUV,  nearly  the  whole  of  the  antimonic  oxide;  in  a  saturated 
j:olutioD,  nitric  ncid  forms  a  slightir  preeipitate,  which  coniinnaMy  in- 
crca^'s  nhen  heated  or  simply  left  to  stanij;  henco  tlio  filtrate  yields 
by  evaporation  a  new  prt-cipituto;  and  the  linuid  contains,  besides  a  little 
nndeconiposed  tartar  emetic,  acid  tartrate  of  potash,  which,  on  heatiuff 
the  ]i(|uid,  is  resolved,  for  the  mo^t  part,  into  uiti'e  and  tartaric  acid, 
(Schwcizcr,  J.  pr.  Chem.  33,  470.) 

TartJLric  adde<I  adde<l  to  tartar-emetic  throws  down  cream  of  tartar. 
(Geiger);  oxalic  acid  forms  a  slight  precipitate,  insoluble  in  excess  of  the 
acid.  (H.  Kose.)  —  Acetic  acid  does  not  form  any  precipitate  with  tartar- 
eoietic,  acconiing  to  Geiger  and  Schweincuberg  {Mivj.  Phurm.  15,  258), 
hut  according  to  N.  E.  Ilonry,  a  piccipitato  of  cream  of  tartar  is  formed 
after  24  hours. 

Amnionia,  potash,  suda,  and  their  compounds  with  carbonic  acid, 
precipitate  the  antimonic  oxiile  in  white  (lakes  which  become  minutely 
crystalline.  Ammonia  renders  the  dilute  solution  very  slightly  turbid, 
and  throws  down  from  the  cuuccntrated  solution,  line  grains  which  dissolve 
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to  B.  Row.  not  at  all). 
tazliid  IB  a  lew  Biaitoi 
wliite  BiiLf  lent  ■Bliiwia 
A  eaBstdetBbSe  portlvft 
be  aKoved  to  ao(  b 
43'^  Mr  cttDt  (Ut&t  lit  to  say,  tlu 
axMe  19  precipilat««l  from  \U 
cndet  a  rerj  small  ^uactitj  of 
«f  pvfeaah  and  anuDonia,  wbich,  oo 
iato  cnan  of  tartar,  with  oToladon  of 
4dc9  doC  precipitate  the  more  dilvt* 
mtratod  aohilum,  it  throws  dows  aa 
ui|Jiltljl  aolaUv  in  «xcon  of  tbo  potach.— 
«B  ikt  aolatioB  of  Urtar-enietir; 
br  preeipctaiio^  lh«  oxide,  cren  ii 
iIt  I  pt-  af  tartar-emetM:  to  1 1 5i  water.  —  Lim- 
&aii^  to  tliat  extent,  but  in  a  aabtiM 
io5T6  water,  it  rami.?  a  clood  comiiti^ 
wkk  tattzate  of  antimony.  All  tbcse  pr^ 
bf  tSkaSm  are  «olBbk  tn  tartaric  acid  (Turner,  Sdtak 
X.Vr.M,7l;  al»  ITinta.  ^rcA  11,  377)  — CarboBto 
of  aoda  fikewtse  irTadaally  form  prectpitaui 
Wl  tW  pndpitalion  by  x\ie*c  rca^nt»,  as  weU  aa  hf 
af  poCaab,  u  ^ftrj  iaeonplote.  (H.  Ro«e.}  —  Wbile  the  aolatioa 
ia  pare  water  is  not  altered,  crcn  by  boiling,  tbc  aolatiaa 
eoalaiaa  caibunato  of  lime  and  carbonaU  «f 
at  1  J*  ia  tbc  coarae  of  12  bour>>,  a  precipitate  nf  pnrt 
oxide,  aa4  oa  huliav,  a  more  copiooii  precipitate  conioiuiag  a 
hgger  faaBthj  ol  aatimooic  oxide,  tO'^^etber  with  the  carbonates  of  \ 
•M  aa^acaia.  If  dK  «pria*-water  be  boiled,  previous  to  adding 
tmtmt-tmatiCf  tiH  tba  whole  of  the  carbonates  of  lime  and  ma^cfla 
fiaci|>lated,  tbe  aolatioa  will  ao  longer  be  aabjoct  to  decompoatMa. 
(6«te8«r,  y.  Om.  wM,4,36S  and  412.) 

Tailai  iiftiii  lAlfJ  to  aa  aqueous  solution  of  eorrosiro  aobliositf 
faraa  a  amipititw  of  caloiaeL  —  This  precipitate  is.  Lowcver,  mixed 
viib  a  i^nD  qnantitr  of  merenrou?  tartrate:  tbe  solution  eoutaioa  aati- 
MiBJnn  arid.  {OriL,  J.  C^im,  vtAi  8,  202)  — When  the  bodiea  arv 
4iiMolT«d  ia  c^aal  nnmbers  of  atoms  and  each  in  20  pt«.  of  irat^^r,  tin* 
mixtate  depeoita  oo  cooling  only  the  fifth  part  uf  the  corrosive  hublnn^tlo 
W  tbe  Ibnaof  caiond;  but  on  Loiliug  the  mixture  iu  n  retort,  —  vbicii 
4oe«  aot  caase  aayacid  to  distil  over, —nearly  all  the-  m»?rcary  is  pre- 
cipitated in  the  form  of  cnlumel;  tbc  li<iuid  lilleixni  llierr^from  depoct* 
abont  f  of  tbe  tartar-emetic  in  crystals,  on  evaporation  and  c«oli»;; 
sad  tbe  mothei^liqoor  dries  up  to  a  yellowish  white,  tranalaceot  goaL 
(Biande«,^fiw.  i**-*"*.  II,  88.)  ,      ,    .      ^ 

InfttMon  of  pills  precipitate*  a  somewhat  concontrated  tfiluuoa  ■ 
tarUr-emetio  in  thick  yeUowith  while  flake*,  ami   forms  a  cloodJj^^ 
Mlatiou  ccntaioio::  28S  pta,  of  water,  bnt  not   in  ouo  which  eontai^^^H 
pta.  (Turuor.)  —  If  a  little  nitric  acid  bo  aJdl:^a.  the  prceipitatinn  Bl^^ 
^ice,  even    with    more   dilute    solutioiw.    (Outran^r,    J    Ciu*.   mil 
I,  371.)  — An  excess  of  tiucluro  of  galls  redissolvca   the  preopitai^ 

Tarur-cmctie  dissolres  in  \AS  pUi.  of  c:>ld  and  in  19  pta.  of  haSttf 
Hr.  (Buchola.)     It  diaaolvea  in  19  pl^.  at  81',  in  li«  at  tl', 
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8-2  at  3l^  in  71  at  37'5",  in  55  at  50^  in  48  at  62'5'',  in  3*2  at  7*5",  in 
3  at  875°,  and  in  28  pts.  nt  100"*.  (Brantles.)  The  aqueous  wolutioa 
yields  a  pulveruteot  precipitate  with  alcobol. 

r.   Acid.  —  Acid  Tartar^emetic,  —  The    Solution    of    tartar-emetio   in 
boiling  a((ueoii8  tartaric  acid  ia  nvaporaiod  to  a  pyrup,  and  then  slowly 
cooled  till  it  crystallizes,  an  effect  which  takes  place  readily.  (Knapp.)  — 
This  salt  occurs  in  the  mother-Hquor  of  tartar-emetic.     \VLen  antinionic 
Eolpliate  obtained  by  heating  antimony  with  ^ul^^huric  acid  is  freed  from 
eulphnric  acid  by  trcntraont  with  water  nnd  carbonate  of  potash,  the 
oxide  dissolved   m   aqueous  cream  of  tartnr,   and   the  ordinary  tartar- 
emetic  crystallized  aa  cuniplctely  as  possihlo  from  the  solution  by  erapo- 
ration   and  cooling,  a  very  acid  mother-ljnuor  is  obtained,  which,  when 
evaporated  to  dryness,  amounts  to  J  to  -^  of  the  crystals  of  tartar-emetic. 
The  residue  in  the  dry  state  is  a  transparent,  yellow-broivn  gum,  and 
forra«  with  water  a  thick  synip,  which   is  deconipoacd  by  alcohol  into  a 
precipitate  of  ordinary  tartar-omolic  and  a  solution  of  tartaric  acid — is 
completely  converted  into  common  tartar-ometic   by  saturation,  first  with 
antimoiiic   oxide,  aud  subsequently  with   potash  —  and,  on    account  of 
accidental  impnritie**.  iloes  not  yield  the  crystals  of  the  acid  salt  above 
described  till  after  ^tiinding  for  several  months,  and  sometimes  not  even 
then.  (Knapp.)  —  [If  Phillips's  statement  (p.  300),  that  the  solution  of 
antimonic  oxide  in  pnre  creatn  of  tartar  crysit^illiscs  to  the  huit  drop  as 
ordinary  cream  of  tartar,  he  admitted  as  coirect  —  and   it  is  fully  ho rno 
out  by  the  composition    of   the    salt  —  wo   cannot   help   suspecting  that 
Knapp's  antimonic  oxide  bad  not  been   comjdetely  freed  from  sulphuric 
acid;   that  this  acid  set  free  tho  tartaric  acid   frf^ni  a  portion  of  the  cream 
of  tartar,  forming  bianlphatc  of  potash;   and  that   the  tartaric  acid  thus 
liberated,  together  with  a  portion  of  the  tartar-emetic,  formed  Iho  acid  salt 
of  the  mother-liquor:  it  is  to  be  regretted  that  this  mother-liquor  was  not 
examined   by  Knapp  for  sitlphiiric  acid.     The  hisulphate  of  jiotash  was 
probably  the   accidental   impurity  which    interfered  so   much  with  the 
crystallization].     {Vid.  also  Berzelius,  JftJiff^bt-r.  20,  173.) 

Transparent,  colourless,  ohliipio  rhombic  prisms,  which  effloresce  in 
the  air,  give  ofl*  9.22  p.  c.  (5  At.)  water  at  (00"*,  a^suining  at  tbo  same 
timo  the  appearance  of  porcelain,  and  at  a  higher  tompenituro  melt  to 
a  transparent  gum.  From  their  aqucoiia  solution  mixed  with  hydrochloric 
acid,  iron  throws  down  all  the  antimony;  alcohol  added  to  the  aqueous 
solution  precipitates  ordinary  tartar-emetic,  retaining  the  free  tartaric  acid. 


Dried  ai  100*. 

Ka 47-2 

SBO«..„ ^ « 153*0 

16  C ^.«. « „.     960 

10  U    „ 10  0 

22  O 176-0 


Kntpp.  PeligoC, 

9-79     9-50 

31*73    32*10  ...     310 

I9'91     20-67  ...     191 

2*07     2-10  .  .       27 

36*50     35*63 


C«H<K(Sb0=)0"  +  C«H«O«  .  .  4R2-2     ....  10000    100-00 

Therffore  1  At.  tartur-emeiic  dried  at  100°,  with  1  At.  tartaric  acid. 

d.  Compound  of  1  Af.  Ta ii a r -unfile  with  3  At  Ctram  of  T^uiitr.  — 
1.  Obtained  by  leaving  a  concentrated  boiling  solution  of  1  At.  tartar- 
cmctic  with3  At.cream  of  tartar  to  crystallise  by  cooling.  —  2.  By  dissolv- 
ing 1  At.  neutral  tartrate  of  potash,  1  At.  cream  of  tartar,  and  1  At.  nciil 
Cre*m  of  tartar  (f)  in  water.  (Crystals  of  exactly  similar  charncter  ire  obuined 
by  using  Urtratc  of  {Oti\»h  and  ammmna  instead  of  neutral  tartrate  of  potash.)  — 
TOL.  X.  ^ - 


nu&XT  urcLEus  cm» :  orr6BX-Ku< 


SL  Br  fivifiag  tke  Mlvtioa  of  mcM  rremin  of  tftrUr  c  into  two  pam, 
ftKipiniwg  iLe  AitiBoiiie  oxide  from  tbe  one  half  by  »<l<iinp  a  ({itutitj 
of  cftHranate  of  potash  just  sufficient  for  ntiinktioOr  and  mixing  tiif 
Glinto  wbicb  contains  the  neatral  tartrate  of  potash  wUU  the  other  bftlt 

[The  ecjuatian  ijiven  by  Knapp  for  thu  rf»ction  does  not  «p(>cftr  lo  bp  cr-rrn- ; 
intumucli  u  he  nupposi'S  that  oi\\y  2  Al  (not  3  At.)  potmsh  are  re^uin-ii  to  prrfij''.txff 
the  ■ntimony  ;  the  mUlurewill  thcrrfore  contain  1  At.  potuh  iuu  mach.]  —  4.  Br 
dUaoU'ing  9  pts.  of  tartar  emetic  anc!  4  pt«.  of  tartaric  acid  in  witter, 
leaving  Ibo  free  tartar  (Tnieiic  to  crystallise  out,  then  cvaporatin;  tiio 
inothcr-linuor  to  a  syrup,  anc  leaving  it  to  cool  slowly.  It  then  MtJidifiei 
to  a  Irutisparent  '    e-like  niaas,  which  soon  h^C"  "  i'l  from 

foruialiou  nf  crv  itsj  these  increase  til!  the  v]  nvcned 

into  a  &aow-vhiu\  crjdtailine  mass,  which  is  freed  from  the  thick  motbw- 
lienor  by  clntriatioa  with  water,  and  washed  on  the  filter  with  a  obbU 
fttStilT  af  ettid  wmlcf .  (Knapp.j 

SmI  iMTtnai  baot*^  which  do  not  give  off  wat«r  eren  whm 
Waftoi  m  amai  ^Bahrt  ifMniigly  in  water,  and  are  precipitated  froM 
Ae  aiiini  aAitiim fcy  afaakoL  (Enapp.) 
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ii  dfOfpod  into  the  solntion  of  this  aalt  n 
»d  tlie  liqoid  eraporated*  nc 
*  in  i>odnk*s  like  Wavellite, 
fraai  tW  aalotioci  tbu  obtained,  tai 
a£  tW  anpaal  taXu     [PoMibly  a  eompot 

■at  ^aalre  in  aoncons  cnaA 
Pftcrmi   17,  157);   it  disaolrea  ttrj 
'  iMK^y  <itt  batt^f ;  bat  tW  bj^iaU  4i«wlvc«  nior« 
ijifrafa  aa^gnlatea  on  caofa^  «■!  lonTea  n 
(H.  Rm*,  Poffff.  47,  339;  A.  Mmat^  Fogg,  61, 


r  f 


n^d  dlnaolvos  in  an  nmioia  sol"* 
(Iko  ipitrd  acrtl  aUo.  but  mncl  mvm  &'. 
baa  a  nlinc  awcot  tA«t«\  itt  not  prcdpatate<I  U\  i.*.*..'^ 
yteltb   a  light   omngo- yellow   precipitate   vi.li    »alpba 
]j    n  I  rc^ence  of  hydrorhloric  acid,  ami  Icarc*  by  evapora 
i .  rmaucnt  iu  the  air  and  OMily  soluble  ia  wiUer.  ( 
"  '7.  Pharm.  IT,  I2.H).     Tho  «Jlntion,  either  of  tW 
acid.  paMfOS  turbid  throii;^di  the  lilterf  and  Imrvni 
I'l    (A.  Uo«o.)  —  Tho  compoond   ia  amorpkoi 
ilich,  Ann.  Chim.  Pht/n.  73,  nOfi.)  —3  ptJLof 
ii  likewJM'  dissolve  in  A  nts.  of  cream  of  tirtar.  ft 
-wefttisl),  siline  litjuid  wliich  yields  a  eopioo* 
lurotted  hvdriit;cn  in  the  eonrse  of  luJf  «b 
;i  i:>ini  wlioii  evapomtod.  (Gei|,'er,  S.  Tr.  3,1 
almon'iitu  of  potash   in   tartaric  aciti  la 
_'.  the  fUu%  forms  with  «uJpbn<^aa«i   |i 
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yellov  precipitate,  tarning  yellowish  red  in  &  few  hours,  and  leaves  a 
viscid  gum  when  evaporated.  (J.  A,  Buchner^  Rtpert.  66, 171.) 

fij  digettiog  1  pt.  of  vitrum  emUmomi  (iv.  360),  1  pt.  of  borwit  acid,  and  2  pU. 
of  cream  ^  tartar,  then  filteriog  and  evaporating,  a  gnm  is  obtained.  (Bergman.) 

Sodio-aniimonic' Tartrate,  —  Soda  Tartar  emetie.  —  The  preparation  is 
similar  to  that  of  ordinary  tartar-emetic.  Prisms  belonging  to  the  right 
prismatic  svstem.  Fu^.  75,  together  with  a  p-hce,  and  also  a  {-face  ai 
the  back  oetween  n  and  n;  y  :  y  behind  =  85°  20';  y:m  =  137**  20' 
nearly.  (Prevostaye.)  —  Tlie  crystals  heated  to  220**  in  a  dry  stream  of 
air  give  off  8*4  p.  c.  water;  they  absorb  moisture  from  the  air.  (Pamatf 
ft  Hrxa.)  • 

Cryetate,  Dnrnu  &  Piria. 

NaO 31'2     ....      9-59 

8bO» 1530     ....     47-05 

8C  48-0    ....     14-76    14*3 

5  H 5-0     ....       1-54     1-6 

11  O 88-0     ....     27-06 

C»H<Na(SbO=)0"  +  Aq 325*2     ....  100-00 

Liihio-antimonic  Tartrate,  —  TraDsparent  jelly  in  which  small  prismfl 
form  after  a  considerable  time.  (L.  A.  fiuchner.) 

Baryio-antimontc  Tartrate.  — Tartar-emetic.  (Wallqnist.)  Crystal- 
line lamime,  which  give  off  8*21  p.  c.  water  in  a  stream  of  dry  air  at  100". 
(Domas  &  Piria.) 


BaO  

SbO» 

Dried  at  250*. 

76-6     .... 

153-0     .... 

22-29 
44-53 
13-97 
0-58 
18-63 

Dumu  &  Ptrla. 

8  C  

48-0     .... 

13*19 

2  H       

2*0     .... 

........      0-66 

8  O  

64-0     .... 

C»H*BaSbO»    

343*6    .... 

100*00 

20*18 

40*31 

12-64 

1-58 

.    25-29 

BaO  

SbO» 

Cry$talt. 

76-6    .... 

153-0    .... 

Damu&Rria. 
19-85 

8  C   

48*0     .... 

11*74 

6H    

6*0     .... 

1-72 

12  0   

96-0    .... 

C"H«K(SbO»)0»«  +  2Aq. 

379-6     .... 

10000 

Damaa  ft  Piria  explain  the  deftdencj  of  carbon  hj  the  cirenautanoe  that  the  baryta, 
la  ipiie  9i  the  presence  of  antimonic  oxide,  itill  retaini  carbonic  acid  at  a  red  beat ) 
Asf  sappOM  the  cryitala  to  contain  ^  At.  HO  more  than  the  quantity  calculated  io 
tte  preceding  table. 

^rmUio-arUimonic  Tartrate,  —  On  mixing  the  hot-saturated  solatjoiis  of 
1  At  tartar-emetic  and  1  At.  nitrate  of  strontia,  a  crystalline  precipitate 
ii  formed,  which  is  washed  with  hot  water,  in  which  it  is  nearly  insoloble; 
•ad  then  dissolved  in  cold  aqneous  nitrate  of  strontia  (which  takes  np 
awM  of  it  than  cold  water);  this  solution,  when  gradually  heated  to  100  •, 
doponta  the  salt  in  small  prisms,  which  scarcely  give  off  i  p.  0.  water 
M  SIO*  in  6  hoars.  (F.  Kessler,  Pogff.  75,  410.) 


aOB         PRIMARY  NUCLEt'S 


SiO  S2 

8bO» »W 

o»HMy*  ....- —  u» 


la-O 


Cni4«r(Sb(y)0» »T 


)rt»V  rartrff^^-  wW  Xitr^tf^waiin.  —  1  fL  of  mtnte 

•f  ili««|^  M  dix««t«U  for  Boine  time  %l  M*  la  SS*,  villi  1  |te.  «l  «stir 
Mii  Ml  VSOVM  of  finely  pulveriB«d  fllroati»«Btiaaaac  taitote,  Ife  wlstM 
0ktat«4al9O*,  An>l  toft  to  evAporate  hi  Um  air.  —  TW  buije.  iiMiirhtt 
«AM%ieMt  cryatels  thui  obtained  ^ire  off  U»e  wImIc  of  ihuL  nttr. 
WHmtimjl  t«  IS  43  per  cont.  at  200\  and  at  a  eUoasw  InKt  Wra  anr 
Wijiraty  wiTli  a  jjlimmonng  light,  and  wttboat  Uaefcaaiap.  Imum^  » 
Mi««fe  mMA,  which  continues  to  glovr  for  socae  tin*  in  ikm  tiltmr. 
TCMWt  ttot  altrrcii  by  immordon  ia  cold  oil  of  ritno],  ^nolrtvidk 
mAvIr  WMin  oil  of  vitriol,  and  then  give  off  carbonic  oxid*,  a>A  Mhw 
mmmIt  nitnc  oxt«)fl  f^tts  withnut  any  colouring,  bot  afterward  tiPWH 
CTLwiLlflU  ^v«  off  snlpharous  ncid.  They  dtssolro  readily-  in  eoU  water; 
«M  tkt  iiJ&tiftn  vb«n  heatinl  depo^iit^  crystals  of  etronUiMUiltaMnc 
4o  not  rodissolv«  completely  on  cooling,  trm  after  a 
(Kculor.) 


SMI>.  ... 

KO>  «... 
ItRO  .... 


Oyttult, 


l<M 

IM 

—  1X2 

...™  W 
IM 


lft-H7 


y-AU 


19  1.1 
2«02 
219*2 

1S-4S 


OV8»<ab0l)O»SrO,NO»-(-Aq 5S1     .„  100^ 


•tf  T'oHro/f.  • —  By  precipitatintj  a  lime-salt  with 
tW  fineipitaU  has  the  composition  of  the  latter  (Wallq 


urttt*9 


ii^^mmnk  Ikriratr,  —  When  tbe  cold  aqueous  solatkM  d 
*  «i4  aawde  nitrate  aro  mixed  loj^tlicr,  the  li^^ht  ytOtm 


log^tli 
t«  diaMli'LHl  in  hot  watery  and  tlie  ir»ullio^ 
»,«^  <<9«M.  \%  mmm^ttXj  yields  cryataU,  but  if  quickly 
yviMi  M  'n*  *■  tMawyliPaa  pcectpitate,  which  bowe%'er  rliaa^ 
%«i>W  I*  vtlfciv  aiA>x  barmg  a  silky  lustre  and  anit«-d  in  rat 
rtiinf     IT"*  mMt¥  crrvtab  ara  obtained  by  mixing  the  hot  tolauoaa 
{ 1^  taiUiiMwIve  tM4  I  pt  ataaie  nitrate,  and  leaving  tbe  BuxtnTi  t» 
^ii^     TW  ak^^Mil  errstab  giro  off   iu   Tacuo  orer   otl   of  vHriol, 
»tT*  r*f  •^^    r  '^^  [ocCt'l).  mhI  at  SOO*  in  a  drr  atrMia  «tf  air, 
■i^r-'  a^y  dhiw^Ma  «l  tW  Miii,  U^^f^v.  (11  Au'[or  lOIJ)  ia 
«l  t(^\  «W  anfel  aaAaa  «•  fwtfcor  Imi^  bai  eniU  a  £amt  odoor  ii  I 
%W  wll  «^rM  H  Y«c«o  pTM  off  at  200*  to  a  atma  af 


WWl  fa>w  T  »>  ^  «.  ^4  Al),  tUa  at  243*,  witfa  biwaiiy  i 
■f  vMamC  i  |<  «b.  aftd  al  STO^  with  4c«pvr  brava  cokav, 
■palto^  of  a«few;  Wl  iWiv  otill  main*  m  wflam  )«nl 


fMUK  w»  mm  wvM 


a  Bixtaro  of  cbaveoal, 
L^.  «4«k  v*^  «b«a  ^«i«a  tald,  takao  iio  ia 

^Tia  mh  4imtirm  m  ko4  vattc  ««ihJ 
Ul  nfJriWi  «^  thMift  iiMfUtoly  oa  eootti^ 


J 
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that  the  niixtare  becomes  nearly  colourlesfi.    (Peligot,  2^,  Ann^  Chim, 
Fhx/s  12,  4C6;  also  J.  pr.  Chan.  35,  157.) 

Dried  at  200*.  Peligot, 

UKH 144  ....  35*04 

SbO"  „ „  153  ....  37-22 

8  0 4B  ...  Xi'68 11-56 

2  H    8  ....       0-49    „       0-70 

8  0    64  ....  15-57 

aH=(U302)tSb03)0«'  ....  411     ....  100*00 
Therefore  like  common  tartar-emedc  dried  at  200°  (p.  300). 


CryitaU  dried  in  roctio. 
XPG^    „    .  144 

...     32-22     .. 
...     34-23    .. 
...     10-73     .. 
...       1-34     .. 
...     21-48     .. 

Peligot. 

32*3 

SbO>  „..  153 

8  C 48 

33-7 

.. .     ll'O 

6     H M« .HMM > *.....                  6 

12  O 96 

1-3 

21-7 

C«H^(UaO')(SbO«;0"+2Aq 447 

Air-^dried  CryttaU, 

TJKV ^....  144     ... 

SbO> „ ^ ^„..  153    ... 

S  C 48     ... 

.  .  100-00    .. 

.     2B74    .... 
.    30-54    .... 
,       9*68    .... 
,       2-40    .... 
.     28-74     .... 

100-0 

PeligoU 
...     28-30 
...     30-30 
9*64 

12  H  ., 12    ... 

ISO  „ 144     .. 

...       2  45 
....     29-31 

C»H*CU»02XSbO^OW  +  2Aq 301     .. 

.   100-00     .... 

...  10000 

Peligot  supposes  the  lir-dried  crystals  to  contain  1  Aq.  more* 

Telluric  Tartrate.  —  The  solution  of  telluric  oxide  iu  the  aiiueous 
acid  dries  up  by  spontaneous  evaporation,  to  a  transparent,  colourlesa 
mattj,  vbich  has  a  radiated  crystalline  structure,  and  dissolves  readily  in 
water,  forming  a  Bolution  which  in  not  precipitated  by  alkalis,  borax, 
molybdate  of  ammonia,  tellurate  of  soda,  or  infuBion  of  gnllia.  (Berzelius.) 
Snow-white  needlea,  having  a  sweet  metallic  taste  and  nauseating  action. 
(Kblreuler,  Schw.  G2,  216.) 

Pf/iasstii-tflluric  Tartrate,  —  Telluric  oxide,  its  hydrate,  and  telluric 
acid,  which  ia  thereby  reduced  to  the  oxide,  dissolve  when  digested  in 
aqueous  tartar-emetic.  The  solution  deposits  a  large  quantity  of  cream 
of  tartar  when  evaporated,  and  then  dries  tip  to  a  tran&paicut  ^uiu.  This 
residue,  when  treated  with  cold  water,  becomes  opaque  from  geparation 
of  telluric  oxide,  but  redissolves  completely  when  hcutc-d,  without  depo- 
siting anything  on  couliug.  (Berzelius,) 

BisMUTHic  Tartrate.  =-  Pncipitated  on  adding  tartaric  acid  to  snl- 
phaic,  hydroclilurate,  or  nitmtc  of  bismuth,  in  the  fonn  of  a  white  crys- 
talline meal  insoluble  iu  water.  (Gren,  in  Lis  Lehrbuch.)  —  Bismuth-aalla 
are  not  protected  from  precipitation  by  polasb  by  the  presence  of  tartaric 
acid.  (H.  Hose.) 

%,  On  adding  a  hot  concentrated  aqueous  solution  of  4  pts.  tartaric 
to  a  hot  concentrated  of  5  pts.  bisiiiuthlc  oxido  (BiO^)  in  nitric  acid,  the 
solution  remains  clear  while  hot,  but,  on  cooling,  deposits  neutral  bis- 
TDDtbio  tartrate  in  small  shining  crystals,  which  collect  ou  the  sides  of 


SCCZ.I13 


t  MiuJMracum  ovo*. 


ft  iiiMtiaDii  tt»«,  vitb  ft  ouU  (liluu  fti)«4 
Kixad  vilk  ft  fittls  oitric  ftdd,   then  st 
fftpcf;  mJ  ^rifti  st  ft  geatle  beat.     The  ftir-dried 
S-tl  |L  c  <J  At)  Vfttcr  ftt  1M^.  (R.  Sdueiaer,  fc^^.  8S, 


UH  - 

a»o  _ 

IBO— 


.  «;♦ 

T, 

^ .  S40 

-     19 


SekoeUcr 

M-3S 

52*42 

w-tl 

i«7; 

l-» 

1M9 

a;^3 

2716 

2CL3 

226 

^JL.^rO^*A% 


100*00 


Air-Anmi.  Sehtioclcf. 

tWC^    174  _     «-46 

3  Cm*0^  3M  40-4» 

IS  BO 1«  _     Il-OS    ll-M 

fB0',jc?a*O"*iAq. *r»        loooo 

li  kM  wttrr.  aod  poUsh  added  m 
b«t  sftvwvtU.  on  ihe  iddicion  of 
tBxfcid  vhca  niicd  »iUi  siorr  wattr  or* 
0«  ftdiMI  tUo  aalMtfaB  wilk  A  MfatioBof  potaado-iUnDoui  Urtnte  yrtpttA  h' 
wammm  (p-  SI  I  >,  ttcR  are  bemtd,  eitber  at  ordinary  tcmpcratnres  or  o«  boibar. 
of  u— uLWIiKijw,  dooUe  aalts   of  bi«matbou«  otide   (BiO*), 
iniB,  «<  cvtinc  adt.  «i6cft«  fei  prvKftcc  of  ■  stiffici«nt  qoknlity  of  ntar. 
■B  a  iS|^  czeoa  Of  pobak,  f0imi«ff  daric  brown  liquids.     Prom  tb«Bf  eo^ 
ptciytUtoj  by  direct  trtmtmrnt  with  caoatk  potaal- 
«f  OEttM  aaho,  r.  f .,  oriaonate  or  »alphate  of  oodo,  or  cblonde  c/ 
th*  dllMT  ■ftifcim   lulariiioa  of  these  double  salts,  brown  cooipottadt  ti 
■rcproripiuted.  nch«r  at  otdituuj  taaimrKona  or 
tMMtioUr  1  AL  SnO>  to  ]  At.  BiO*.     If  i  mImm 
of  mm^immnda  of  tia  be  ««td  iafltead  of  the  protoxitir,  a  limiUr  coin|)o«ii4  ia  fmmmi 
S  AL  SaO'  to  I  Al  BMy.    fn»  these  compounds  of  stannic  abd  biomtbon 
•siiBa,  ^  9mmwr  ocUe  is  eoapktdT  arponted  bj  potash,  oalj  when  tbcT  Wk  H^H 
Wttpnc^tetadalaboaGnchcat.  (SckMider.)     1  ^H 

J\Xnw>o  fti'wiMfli'r  TariraU.  -Cream  of  Urtar  18  boiled  wiUt  V|lri^| 
a]»d  viroen  of  kjrdnted  bi^molhic  oxide,  obUin(^d  by  di^dtinj:  J/wufrrMoft  ™ 
.KiWMtli  with  polMfa;  tbe  dear,  somewhat  riscid  filtmte,  which  is  o^ 
elo«d«d  bv  vftter,  but  forms  a  cloud  with  the  ftroDgvr  mineraj  %ciA* 
•VftporftteJ  over  ibe  wfttei^bfttb;  and  the  hearjr  white  rrysU.ltin«  powdr: 
which  settles  down,  coJIected.  This  powder  is  deoompoArd  bjr  witr. 
and  vieldj  an  acid  filtrate  frrc  from  bumuth.  which  id  turbid  at  Snt, 
but  'becomes  clear  after  a  while.  (A.  Schwar»cnberg,  Ann.  l*ktm. 
61,  244.) 

2>ri«4  af  100*.  Scbsrarseabcff . 

KO iT'Z   .-     11*86  .«.      ira 

BiO» ..u.^. *  «»7*0    ....     M»2    .- M*»4  y 

gc._ -^.-.  480  „„   )s*o»  - iru 

2H....„ -     20     ■     ORO   o-ao  ' 

8  O „..    640       .     1607    .....       Uoa 

C*inK(BiOl>)0*«- SW-a    ^..  lOOOO  100-00 

Anabgooa  Ibcrvfora  to  tartar-enotic  dried  tt  800'  (p.  300.) 
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'artrate  op  Zuic.  —  l.^The  aqueous  acid  acta  apou  zinc  with  evolu- 
tion of  hydrogen,  and  forms  ii  Bparingly  soluble  suit.  (Beiginau.)  — 
Concentrated  sotuiions  of  neutral  tarlnito  of  p'ttash  and  eulfthate  of 
xino  yield  iiimiediatcly,  and  dilute  eolations,  after  eouie  houi-s,  a  v/hit6 
cryetiilline  meal,  wliich  appears  to  contain  3  At.  oxide  to  1  At.  acid. 
(Schindicr,  Mhj/.  Phm-ni.  3G,  63.)  On  mixing  the  hot  concentrated 
solutions,  a  yellowish  white  cryatailine  meal  \a  obtained;  the  cold  dilute 
solutions  gradually  yield  small  crystals.  The  salt  dissolves  but  very 
slowly  in  water,  whether  hot  or  cold,  readily  however  in  cold  potash  or 
soda.  The  alkaline  solution  when  boiled,  deposits  sine-oxide  in  combi- 
uation  with  thu  carbonic  acid  which  existed  in  the  caustic  potash-ley; 
ahsulute  alcohol  precipitates  from  it  an  uncry^tnllizahlc  syrup  soluble  in 
water.  Afiucous  carbonate  of  soda  di;iested  with  tartrate  of  xinc,  givea 
oii*  carbonic  acid,  but  does  not  dissolve  a  truce  of  zinc.  (WortUer.) 
[Probably  basic  carbonate  of  zinc  and  tartrate  of  soda  are  formed  ]  —  The 
salt  wben  subjected  to  dry  distillation,  leaves  a  carbonaceous  residue,  which 
may  be  sot  on  tire  with  a  red-hot  coal,  and  burns  away  with  a  gUmmeriDg 
light,  leaving  oxide  of  zinc.  (Bottgcr.) 

Zinc-salts  mixed  with  tartaric  aci<l  remain  precipilablo  by  potash. 
(H.  Rose.)  [Only  however  when  heated.] 

Ihi-iraU  of  2inc  and  Fotauium. — a.  When  cream  of  tartar  is 
digested  with  excess  of  zinc  or  its  oxide,  a  gummy  ina^s  is  obtained, 
which  has  a  faiut  ta«tc,  deposits  a  white  powder,  and  dries  up  to  a 
yellowibh  translucent  gum. — •  b.  With  a  larger  proportion  of  cream  of 
tartar,  email  yellow  crystals  are  obtained,  having  a  harnh  metallic  taste, 
(Lassone,  Cirll.  iV.  Ejitd.  2,  115.)  The  com]»ound  is  not  precipitated  by 
puru  alkalis  or  alkaline  carbonates,  but  yields  a  i>recipitate  willi  sulphu- 
retted hydrogen.  (Theuard.) 

Tartrate  of  Cadsiicm.  —  Slender  needles,  woolly  to  the  touch,  and 
^Scarcely  soluble  in  water.  (Stromeyer.)  —  John  (Bert.  Jahrb.  1820,  37C), 
distinguishes  ahoaic  salt  insoluble  m  water;  a  ueuiral  salt,  whieb  Is  very 
sparingly  soluble  in  water,  insoluble  in  alcohol,  and  crystallizes  in  hard 
graDulc^;  and  an  acid  salt,  which  dissolves  iu  water  and  alcohol,  and 
scnaratcii  in  radiated  crystals.  —  The  residue  obtained  by  dry  diBtiltationi 
beuavcsliko  thnt  of  the  zinc-salt.  (DiUtger.) 


I 


Stan2401's  Tartrate.  —  The  concciitratod  solutions  of  protochloride 
f  tin  and  neutral  tartrate  of  potish  yield  a  whitish  yellow  powder, 
liicb  does  not  ditsolve  in  water,  even  wbeu  hot,  but  dissolves  ia 
aqueous  pottii-h  or  soda,  and  is  precipitated  by  alcohol,  in  the  form  of  n 
yellowish  white,  pummy,  uucrystallizablo  ma^s,  (Wertber.)  —  T lie  resi- 
due of  the  dry  disLillation  behuves  like  that  of  the  zinc-salt.  (Bltger.) 
—  Staunous  salts  uiixed  with  tartaric  acid  are  not  precipitated  by  caustic 
alkalis  or  alkaliue  carbonates.  (H.  Rose.)  Hence  tbe  addition  of  cream 
<J  tartar  to  tin-mordants  which  are  mixed  with  an  alkali  (Berzclius.) 

J*ot4MsU)-s0t)}n'>HJi  Tn rt rat f. —  Ohia'inQd  by  boiling  oxidised  tin  with 
cream  of  tartar.  Easily  soluble  ;  not  precipitated  by  alkalis  or  their 
carbonatoB.  (Thenard.)—  •^.  1  pi.  of  crystallised  protocbloride  of  tin 
and  3  pts.  of  tartaric  acid,  dissolved  in  a  aurticlent  quantity  of  hot  watei', 
:md  carefully  mixed  with  caustic  pt'tash  till  the  liquid  becomes  neutral, 
form  a  clear,  colourless  solution,  which  may  bo  boiled  and  mixed  with  an 
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of  v»ler,  witkoot  beeoming  torbid;  the  «kit«  pi 
{Mtato  whoA  fimmt  in  tki>  solatioo  hy  addition  of  m-  lilUe  more  pot 
OB  boili^  is  ndaaolred   by  a  etill  futber  addilton 


TABxmATK  or  Lkai>l  —  Obtijoed  hj  precipiUtting 
«l  load  wkk  tertBtcaod. — ^Hth  mtnteof  potuh  ud  w 


nitrmto  or 
ocntrsl  Bortate  of 
■dd.  {nd.  ii^.)  —  AUo    by    pr«ci 
iHli^^  ft  hal  mikaAom  of  tOTtimto  of  Ivae  with  oentx&l  acetatte  of  lead, 
tikmm^  li  m  ^•^■B  l^aL  (C^— lioiio  )  —  WhiUi   crystalliDe  powc 
oC  i^  ft.  9^1.  (R   Booe^  ^VrT-  ^  4^-)     Tbe  eatt   precipitated 
liiliiMi  odd  frooo  nootiol  ■r«<tlff  tf  lc«4,  aad  dne<l  in  the  air,  irivos 
fctat—oolhjywuipiu  wfat  \iff.  (Benolioa,  Ann,  CAia.Si,  )' 
^^g^  1%  JOC>     Bj  Of  dimnhHoo,  it  givea  off  D*2  p.  c.  of  pyrotm 
•ail.  Wndoo  iwyjno—li<,  oil  avd  oeetia  acid.  (Gruner.)     When  boili 
vilfc  vslcr  aad  poroxids  of  lead  or  win^iiwin.  it  is  deeompotfcd,  wit 
fci—iiia  of  fciMJitii  wi  lead.  (Fenoc,  CompL  rtnd,  1  i,   ;i2i.)     It 
flolro^  with  faialiea  «f  haal^  ia  »fi>Mfc  «r  aoda-l^,  and  aicobol  tbrvi 
4v««  hwm  tki  MlaliM,  a  ^mm  vWh  ei^ccU  ia  lamps  aod  drioi  op 
(Wertker.)     Ite  aolotioii  in  ammonim  deposil 
a  r  nf  lao  i  of  4  At.  load^oxide  witb  1  At  acid.   (£J^JmaI]l 
aattLMOTLSl.  14.)    It 

mm,)    It  u  aeaitr  mt 

■Hna  Or  mnc  aMa. 

) 


(Brett),  and  in 
ia  the  carbonate.  (Wi 
Dleeolvee  readily  ia  aatMC 
does  not  become  turoid 
deposits  notliiog   bat 
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S^oCUaigaviihSpts,  of  aeatral  tartnOe  of  pot- 
RMer,  tMttiit  ef  lead  aad  eaastie  potaeh  are  obtained. 

WV«OLt  At  w«tnlM«hiiaef  IcadaftdlpCaeatral  tarinteof  po(- 
m1^  an  imxstk  i^gathar  ia  a^jvaaae  arfatna.  a  precipitate  ia  forncd, 
af  a  ■Jirio  of  ahaat  •  pta  of  kad-oxide  aod  2  pta.  of  »x- 
4*  «f  hmL  vhAi  Aa  eafuaatiiai   li^aid  is  add,  aad  still 

ajlala  vUi  waal  aiimi  of  Wad.  (0«ter»  A90I  9,  l7flL)  — B^ 
(  Jk  iML  M^  l>i  etedMd  aiMkr  itMita^  The  predpitato  obidacd 
«i«h  ^mhm  f^fu^mm  «f  iht  ■eiitiili,  aad  veahed  orhh  huSm^ 

of  laad,  aMil  anatities  of  s»- 
of  lead  ml  ^tmm  of  tartv;  Md  the  fitiale  eoalaiBsdt— 
It   af  pelaih    ftm  aealW    actd   which    oo«ld    he   «p- 

tarlrate  of  aoM. 
of  lartnta  w§  Ike 
afU).^W«A«r|i^and  h»  taitala  af  kad  bj 
lh»  awlMi  »r  ftiiwm  •!  Iiad  widb  ■  lati  el  tawcMa  af  potMh, 
\  to  the  Ufm  «f  a  viitek  <lcr»  mA  y»*^i  «Ueh  eoataiaed  3«.S7  ^  c 


fMd  \(t  ^MMUiea.  a  saial  aaae^irT  «f  m 
Md  wjb  »f  Imlfita^aMy  ftMilniia  iha 
M<««l«  acUV  — WafShar  iiMMid  his  taitml* 
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■■'lead-oxiJe,  and  gave  ofl*  8*24  p.  c.  water  at  200^     This  was  probably  an 

impure  salt  of  ttimilar  nature. 

A  lead-salt  miKod  with  tartaric  ncid,  and  at  the  samo  timo  with  a 
Eufticient  quaDtity  of  nitric  acid  to  prevent  tbo  precipitation  of  tartrate 
of  lead,  is  not  precipitated  by  alkali/j.  (H.  Ru**o.) 

TfH-fnitg  of  Lead  and  Ammonium. — -Tiirtrate  of  lead  dissolves  readily 
and  abundantly  in  an  aqueou<j  solution  of  neutral  turtrato  of  ammonia; 
the  concentrated  solution  solidiQeBj  after  a  while,  to  a  stiil'  jelly. 
(Wahler.) 

Taiirate  of  Lead  and  i'oMw»Mm, —- Cream  of  tartar  boiled  with 
oxide  of  lead  yields  an  intialuhio  salt,  which  is  nut  decomposed  either  hy 
alkalis  or  by  sulphates,  (Theiiard.) 

T'jfiraie  of  Lead  and  C'^nomi u m.  ^BhiG  potass io-chromic  tartrate 
added  to  acetate  of  lead,  throws  down  a  blui^^h-greeu  powder,  (Berlin.) 

Tartrate  of  Lead  and  Antimony.  —  The  precipitate  obtained  in  the 
cold  with  tartar-emetic  and  neutral  acetate  of  lead,  and  dried  in  the  air, 
jfivcs  off  8  84  p.  c.  (4  At.)  water,  when  heated  to  100'^  in  a  steam  of  dry 
air;  and  at  200°,  at  which  point  decomposition  begins,  ITT  p.  c.  (6  At.) 
in  all.  The  precipitate  obtained  with  liot  aolutioos  has^  after  drying  in 
the  air,  the  same  composition  ajs  the  prcoipitato  obtained  in  the  cold  and 
dried  at  100'';  it  gives  off  481  p.  c.  (2  At.)  water  between  220°  and  230". 
(Dumas  &  Piria.)  2  At.  water  go  off  even  at  190°,  and  the  residue 
fiuspended  io  alcohol  and  decomposed  by  sulphuretted  hydrogen,  yields 
nothing  but  tartaric  acid;  if,  however,  this  residue  bo  decomposed  by  a 
email  quantity  of  oil  of  vitriol,  and  exhausted  with  alcohol,  the  solution 
saturated  with  carbonate  of  baryta,  and  the  61trHto  evaporated,  a  small 
quantity  of  a  baryta-salt  is  obUiined  =  BaO,C'110»  [  =  C^H^lia^O'", 
corresponding,  therefore,  to  tartaric  anhydride],  (Berzclius,  Pog^,  47 
318.) 

t  The  precipitate  obtained  from  hot  ioluiiotu,  Dutnu  & 

dried  at  230\  PiriB, 

PbO M 112  ....     29-55 

SbO» 153  ....     40-37 

8  C 48  ....     12-66    .M«....     12-77 

2  H „..        2  ....      0-53    0  58 

8  0  64  ■        l6-8g 

CH^P^SbO')©"    379  ....  lOO'OO 
Tk€  $ame,  air^dried.  Dumttc  &  Pirift. 

PbO 112  ....    28'21 

SbO»    ^ 153  ^..     38'54 

8  C 48  ....     12*0»     12-20 

4  H 4  ....       1-01     1*13 

10  O » 80  ...     20  15     

(?H^Pb(Sb(yOO« 397  ....  lOO-OO 

Ferrous  Tartrate. — a.  Anhydrous?  —  1.  Obtained  by  mixing  a 
warm  aqueous  aolution  of  ferrous  bulidiate  with  tartaric  acicf.  (Retzlus.) 
According  toRelzius,  the  Fait  is  deposited  as  the  liquid  cools.  According 
to  BoUe  (i.V.  Br.  Arch.  37,  33),  on  the  contrary,  it  is  deposited  when  the 
solution  is  heated.  In  a  cold  saturated  aqueous  solution  of  4  pt«.  ferrous 
6alphat«,  3  pta.  of  tartaric  acid  dissolve  clearly;  but  each  time  the  liquid 


J 
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U  heated,  atid  espoculty  on  boiling,  a  ]arge  quantity  of  ierrooa  Urtrat6  it 
precipitated  in  the  form  of  a  blui^sli  white  powder,  which  distippcvf 
almost  completely  on  each  application  of  heat,  while  ferrous  8ulphal« 
cryetallizea  out.  Tho  mixture,  after  dilution  with  water,  muftt  therefor* 
be  boiled,  the  precipitate  collected  on  the  filter  while  hot,  and  washed 
with  boiling  water.  By  Ihia  process,  the  4  pts.  of  ferrous  sulphate  yivid 
0'-l2  pi.  of  precipitate.  When  1  pt,  of  ferrous  chloride  ie  mixed  with 
S  pts.  of  neutral  tartrate  of  pola-sli,  part  of  the  powder  is  procipitatod| 
even  in  the  cold,  the  rest  on  boiling;  in  all  1  pt. 

According  to  Kctzius,  tbo  anhydnms  salt  forms  laminae;  according  to 
Bolle,  nn  apple-green  powder  containinjr  no  water  of  cryRtalHxation,  and 
louvinir  4006  to  4062  ferric  oxide  when  burned.  According  to  Dulk.  it 
ia  a  white,  non-crystalline  powder,  which  oootaina  no  water,  but  dinolvM 
in  11 '27  pU.  of  cold  water. 

By  precipitating  fcrrou?  eulphnte  with  neutral  tartrate  of  poUah.  % 
pale  ^reen  powder  i«  obtained,  which  becomes  spotted  with  red-brown 
during  washing,  and  di^tsolves  very  readily  in  aqueous  alkalis,  forming  % 
liquid  which  oxidises  quickly  on  exposure  to  the  air.  (Werther.) 

b.  I/ydrutcd.  —  Iron  tilings  or  iron  wire  in  immersed  in  aqueous  tar- 
taric acid  rontaiiiod  in  a  flai^k  provided  with  n  gas-delivery  tube,  tho 
precipitat<?d  pulverulent  salt  separated  from  the  iron  by  olutriation,  aud 
wat>hed  with  a  small  quantity  of  water.  (Bucholz,  Ure,  X.  Quart.  J.  6, 
388.)  —  White  ]»owdor  containing  13p.  c.  water  (15  p.  c.  would  be  4  Au), 
fiulnhle  in  426  ptfi.  of  cold  and  402  pts.  of  boiling  water.  (Buchnlx.)  Tt 
tastes  slightly  ferruginous,  does  not  oxidise  readily  in  tho  air,  t*ike«  dn 
at  a  dull  red  heat,  and  bums  away  like  tinder,  leaving  a  residue  of  fcrrio 
oxide.  (Lire.)  By  dry  distillation,  it  gives  off  carbonic  acid  and  olcfiani 
gases,  and  leaves  a  mixture  of  charcoal  and  ferrous  oxide  (withoat 
metallic  iron,  inasmuch  as  it  does  not  evolve  hydrogen  from  hydrochlorio 
aci<l),  which,  when  exposed  to  tho  air  after  complete  wwhing.  takes  firo 
quickly,  and  burns  away  with  a  glimmering  light,  leaving  ferric  oxide  of 
a  fine  red  colour,  (Bbttser.) 

Ferrouri  sulphate  mixed  with  tartaric  acid  is  not  precipitated  byalkalU 
or  their  carbonates,  and  forms  with  ammonia  a  dark  green  liquid,  which, 
when  exposed  to  the  air.  slowly  turns  yellow  from  formation  of  ferric 
salt.  (H.  Rose)  On  builing,  however,  the  iron  is  completely  precipitated 
by  potaah.  (Wackenroder,  5',  Br.  Arch.  21,  C7.) 

Feruic  Tartrate.  —  Obtained  by  dissolving  recently  precipitAted 
ferric  hydrate  in  aqueous  tartaric  acid,  at  a  tempt^rature  not  exceeding 
25".  (Werther,  Wittatein,  Jiep^.  86,  362;  y2,  2.)  —  Ferric  hydrate 
while  still  moist  dissolves  easily,  but  after  drying,  scarcely  at  all  in  the 
cold  acid  and  very  sparingly  in  tho  boiling  acid,  with  {>artial  redaction 
to  ferrous  oxide  (recognisable  by  the  formation  of  pruseian  blue  with 
ferricyanido  of  potassium)  and  evolution  of  carbonic  acid.  (Werther.)  — 
The  solution  evaporated  below  50^  whereby  an  inconsidrrmbis  reduction 
ia  produced,  leaves  an  amorphona  maas  which  yields  a  dingy  yellow 
powder,  and  consists  of  2Fe'0^  3C*H*0".  On  boilit»g  tho  solution,  the 
te^quloxido  of  iron  is  partly  reduced  to  protoxide,  and  a  baaic  radt  t^ 
precipUalcd,  while  free  arid  remains  in  solution,  together  with  a  small 
quantity  of  tho  scsqnioxide.  (Wittstein.)     The  solution  is  not  pr<M'  * 

by  nlkfili^;  but  when  mixed,  tirst  with  potash  and  then  with  ak*  ' 
resolved  into  a  wine-red   syrnp.   and  a  supernatant  liquid   of  a   li^Lir 
colonr.  (Werther.)     Sniphureiicd  hydrogen  passed  through  ftauJotionof 
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HiQ  ealt  EUpemtuated  witb  ammonia,  throws  down  all  tbo  iron,  (H.  Bose.) 
Boacentratcd  snlulions  of  itcutru)  taitratc  uf  putasli  mixed  in  propor 
hrnpurtion  with  ferric  Hiilphati?,  depndit  fiulphatc  of  potash  ;  and  the 
pluod-red  filtnite yields  n-iib  ulcahol  ounUiiuing  in  soliitioQ  a  hirge  quantity 
of  tartaric  acid  with  a  tnice  of  ferric  oxide,  a  vbcid  precipitate  which 
dries  up  to  a  hrittic  inaee,  iiielta  at  80 ",  glimmers  away  in  the  fire,  with 
it  pnJe  flame  aTid  faint  oduiir  of  caramel,  and  in  iusoliihle  in  water,  but 
redisaolves  m  a<^ueuus  tartaric  acid,  forming  a  blood-red  liquid.  (Ure.) 

Frrroso-ferric  Tartrate.  —  When  recently  precipitatod  ferric  hydrate 
ia  digested  with  aqtieous  tartaric  acid,  21-2  pt«.  at  most  of  tbe  dry 
oxide  disaolvo  in  03  3  )>ts,  of  the  crvfitalli^od  acid  [l  At.  iu  some* 
thing  less  than  2  At].  Ou  boiling  an^  evaporating;  this  solution,  |  of 
tbe  ferric  oxide  is  reduced  to  ferrous  oxide  without  evolution  of 
carbonic  acid  (at  least  according  to  VVerther),  formic  acid,  or  any 
other  volatile  acid,  and  without  formation  of  oxalic  acid;  oxy;^en  gas 
must  therefore  be  evolved  [i).  During  this  boiling  and  evaporation,  a 
lemon-yellow  powder  is  likewise  deposited.  If,  however,  the  whole  be 
evaporated  ti»  dryiieg-s  at  once,  tlioro  remain  85  pts.  of  a  mass  producing 
m  greenish  yellow  powder,  permnneut  in  the  air,  and  contninin^,  when 
dried  between  00°  and  70',  3-30  p.  c.  FeO.  21-50  Fe»0*,  647.5  C'H'O'", 
and  therefore  10-39  Aq.  It  dcL-omposcs  quietly  in  the  fire,  witliout 
melting,  and  Icnve.i  38  p  c.  of  ferric  oxido.  To  nlc<diol  and  ether  it 
gi*-es  up  only  a  little  tartaric  acid,  and  is  resolved  l)y  boiling  with  water 
iut4>  a  Itmon-yellow  powder,  aumuntiug  to  58*8  per  cent.,  and  a  pala 
yellow  liquid,  which  is  aijueous  trirtaric  acid,  but  i^till  contains  in  solution 
a  small  quantity  of  the  leniou  ydlow  powder.  (Wiit$teiu.) 

The  lemon-yellow  powder  J(»e8  not  ap|>€ar  cryst-alline  under  the 
microscope;  it  ia  tasteless,  and  in  the  undccomposcd  slate  docs  not  redden 
litmns.  It  contains  470  p.  c.  FeO,  3l>'25  Fe*0*,  and  0230  C*H*0'"(los8 
0'7o.)  It  is  decomposed  iu  ^uuiihliie,  with  fonuation  uf  ferrous  salt,  and 
acquires  the  power  of  reddcnin;;  litmus;  and  when  exposed  to  the  eun 
under  water,  is  completely  dissolved,  forming  a  colourless  lit|uid  which 
contains  nothing  but  ferrous  salt.  It  is  not  altered  by  ammonia;  witk 
potash-ley,  it  forms  a  hluck-browu  RoUitiou  which  is  completuly  decom- 
posed at  a  gentle  heat;  with  warm  arjucoua  carbonate  of  pota-sh,  it  forms 
a  dark  brown  solution  which  becomes  turbid  by  continued  boiling.  It 
dissolves  in  nitiic  acid  without  colour,  in  hydrochloric  acid  with  yellow 
eotonr.  The  latter  solution  forms  with  ammonia  a  clear  brownish  yellow 
mixture;  with  potash,  a  clear  black-brown  mixture,  which  is  completely 
precipitated  ou  heating;  and  with  carbfinato  of  potash,  a  dark  mixture, 
which,  when  boiled,  slowly  deposits  all  the  iron,  tho  more  trlowly  a£  it 
is  more  cotjoenirated.  In  cold  tartaric  acid  the  powder  dissolves  slowly, 
in  but  tartaric  acid  quickly,  with  greenish  yellow  colour.  Hot  acetio 
acid  disaolvea  only  a  trace;  alcohol  and  ether,  none.  (Wiltbtein,  Hepai* 
86,  3G2.) 

Ferrocyanido  of  potassium  added  to  a  Bolution  of  neutral  ferrio 
(lartmto,  torows  down  prutrsian  blue;  hut  if  an  excess  of  tartaric  acid  is 

Srosent,  It  forms  a  clear  blue  liquid,  which  when  evaporated,  leaves  a 
ark  blue  residue,  soluble  iu  water.  —  Prugnan  blue  recently  jirecipitated 
from  ferric  sulphate  iloes  not  dissolve  in  tartaric  acid;  but,  if  ammonia 
\^o  then  gradually  added,  it  honomee  violet,  amcthydt-rcd.  rose-red,  au4 
finally  white  (ammoniacal  prussiau  blue,  vii.  44J) ;  it  is  then  turned  blu9 
by  tartaric  acid,  and  again  white  by  ammonia.     The  white  body  remaiaq 


ht  IW  BMl  fMt  tW  ^ 

wHIi  fame  bTdfsi*^  «r  vitfc 
t»  tW  mir.     TkM  prtnimtioBt)  iMwcnr, 

,  mtwmy  tamtam  a  wiri4fwbU  i[nbtitr  t>i 

, aCfbtWfirrtaw^af  |ii«^ttnui«tt,  part  of  tke  fcnic 

tj  the  koC  textarie  add,  aad  la  tba  «eeond,  tbe  hia  ■ 

aoiaUe  |wrtio»,  vkklk,  according  to  tbo  muda  i^  «f«- 

^pean  to  coasut  of  faoMO  fento  tartnl«^  potamio-fcfraoa  taitnUb 

•i  tartnte,  and  of  an  eaiOy  aoloble  portion,  vhieli  b  dMif 

"^     '  tartzate,  baC  app«a»  always  to  cootain  in  additioa 
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MTTons  tartrate  (rendered  go1ii1>1o  in  water  by  the  medium  of  the  ferric 
a  alt),  and  sometimes  nl8o  ncutm!  tartrate  of  potash. 

1.  With  Ferric  Ih/ihfttf.  and  Cream  of  TarOtr. ^^Vhen  the  hydrate 
is  boiled  for  gome  time  with  water  iind  cream  of  tartar,  the  liquid  evapo- 
rated to  an  extract,  the  extract  dissolved  in  watiT,  the  solution  filtere<I 
from  the  insoluble  portion,  and  again  evaporated,  a  dark  green  mass  la 
obtained,  which  yields  a  yellow-green  powiltj^r.  It  disaolvee  readily  ia 
water.  The  clear  ycllow-grf>cn  soliitioii  reddon.s  litmus  strongly,  and 
when  mixed  with  hydrochloric  acid,  forms  a  copious  blue  precipitate, 
both  with  ferrocyaaide  and  with  ferrityaiiide  of  potassium.  The  preci- 
pitate produced  by  the  ferrocyanitle  is  about  three  times  as  copious  na 
that  formed  by  the  ferricyaniilo.  The  tartaric  acid  \m\»  tlterefore  reduced 
a  portion  of  the  eesquiuxido  of  iron  to  protoxide.  It  forma  with  aii»- 
munia  a  clear  brown  mixture,  which  doea  not  becorao  turbid,  even  whca 
boiled,  but  when  heated  with  a  email  quantity  of  hydrochloric  acid, 
deposits  a  ru8t>"-coloured  matter,  which  redissolves  in  a  larger  f^uantity 
of  the  acid.  The  clear  dark  brown  niixLuro  furmcd  with  potash  remains 
clear  while  cold  (as  observed  by  U'cnzcl  and  H.  Rose),  but  an  boiling 
deposits  all  the  iron  in  (he  form  of  dark  brown  ferroso-ferric  liydnite. 
With  carbonate  of  soda  it  assumes  a  greeuieb  brown  colour;  with 
phosphate  of  soda,  dark  brownish  /:^reen,  without  becoming  turbid  when 
boiled;  but  a  small  quantity  of  acetic  acid  afterwards  added,  throws 
down  all  the  iron  as  a  greenish  white  powder;  a  smali  quantity  of  hydro- 
chloric acid  also  added  after  the  phofrphato  of  soda,  forms,  eispocially 
when  the  lit^uid  is  hcnterl,  a  thick  precipitate  of  ferric  phosphate;  and  if 
acetate  of  soda  bo  likewise  a<l<led,  the  whole  of  the  ferric  oxide  is  preci- 
pitated on  hoilin;^  in  the  furm  of  phosphate,  and  the  wliole  of  tho  ferrous 
oxide  remains  in  solution,  also  us  phosphate.  Sulphuretted  hydropcn 
forms  a  black  y^rccipitate  witlt  tho  solution,  but  does  not  throw  ilnwn  all 
the  irou.  Infusion  of  ^lls  forms  a  dark  blue  precipitate.  (Wackeuroder, 
iV.  Br.  Arch.  21,  G3.)  Tho  tiohiUe  salt  fclowly  forms  with  ferrocyiinido 
of  potassium  a  scanty  white  precipitate,  which  ^'radually  turns  blue 
(J.  A.  Bucbner,  Rfpert.  G,  289),  but  on  adililion  of  a  small  quantity  of 
acid,  it  yields  iuiuiediately  a  copi(»us  blue  precipitate.  (Kucha,  Rrprri. 
I>,  214.)  With  sulphuretted  hydrtigeu  and  tincture  of  galls,  it  gives  the 
ordinary  precipitates.   (Bucbner.) 

By  boiling  about  1  pt,  of  ferric  hydrate  with  -I  pt«.  of  cream  of 
tartar  and  with  water,  then  filtorin*;  anti  evaporating  to  dryness,  a  dark 
g-rcen  or  yellowish  brown,  uncrystallisahle,  rosinous  mass  is  formed, 
having  a  sweetish  ferruginous  taste.  —  By  boiling  188  1  pts.  (1  At.)  of 
cream  of  tartar  with  a  quantity  of  ferric  hydrate  cautaining  82*8  pts. 
(a  little  more  than  1  At.)  of  anhydrous  ff-rric  oxide,  and  with  wnter, 
a  soluble  and  an  insolubio  compound  are  ohtainod,  which  may  be  sepa- 
rated by  hltrution.  —  The  insoluble  compound  amouulfi  to  only  18  r>tv., 
contains  G8  p.  o.  ferric  oxide,  no  potash,  and  may  be  regarded  as  baaic 
ferric  tartrate.  Tho  soluble  comjiounil  amounts,  when  evaporated  to 
dryness,  tti  242  pta.;  has  tho  appearance  of  a  brown  brittle  resin,  trans- 
parcDt,  with  greenish  yelh»w  colour  in  thin  sheets;  yields  a  blown 
greenish  yeUow  powder,  which  tho  moieturc  of  tho  air  again  hnnlons  to 
a  solid  ma:is;  has  a  pure  but  mild  fonnginous  taste;  and  reddens  litmus. 
The  brown-yellow  aqueous  solution,  like  all  iho  fullowiug  examined  by 
Wittstein,  is  completely  precipitated,  with  blue  colour,  by  ferricyanido  of 
potassium,  also  by  boiling  with  potash,  with  bcpaiatiou  of  dark  browa 
fcrroso-ferric  hytiratc,  (Wittstoiu;  hce  \\u  analj-sli,  a,  p.  319.) 
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s^Tiitng  T^IU9f  harinj?  a  greenish  tranelucence,  abaorbiiij?  a  small  quantity 
of  moisture,  yieldinj^  a  greenish  brown  powder,  and  having  a  Bwcotish 
ferruginoos  taate;  the  analysis  of  this  residue  is  given  under  /.  (Witt- 
stein.) 

If  iron  reduced  from  the  oxide  by  hydrogen  be  nsed,  and  Uio  mass 
subsequcDlly  digested  in  water,  there  remains  a  greyish  white  mixture 
of  irou-black  and  ferrous  tartrate  free  from  jwUiflh;  nnd  the  dark  greenish 
brown  filtrate,  which  has  a  Bweetieh,  ferruginous,  and  saline  taste,  and 
reddens  litmus  slightly,  leaves  on  evaporation  a  black  residue,  which 
yields  a  greyish  brown  powder,  deli^nesoes  to  a  thin  pitate  on  exposure 
to  the  air,  dissolvctf  completely  in  water,  and  girea  the  analysis  g. 
(Wittstein.) 
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[The  atomic  nnmbora  prefixed  to  the  poroentagea  are  but  very  rough 
approximations. 

Accordiiiij  to  this,  the  salt  u  is  a  mixture  of  1  At.  C*H*KFeO*',  and 
3  At.  CH*K(FeO')0";  in  salt  &,  Dulk  probably  overlooked  the  ferrous 
oxide;  salt  c  is  not  ea.<»y  to  designate;  d  appears  to  be  a  mixture  of 
1  At.  C*H»KFeO",  2  At.  C'H*(FeW)0",  and  2  At.  C*H'K»0'^;  r,  which 
appears  to  contain  a  basic  salt,  is  difficult  to  make  out;  f  should  bo 
n  mixture  of  1  At.  C'H'KFeO'-,  1  At.  C«lI'K(FeO«)0» "  and  3  At. 
CH*K*0"]. — Wittstein  gives  different  calcul.ations,  because  in  eaeh  of 
the  compounds  analysed,  he  8uppo.<es  all  the  potash,  ferrous  oxide^  ferrio 
oxide  and  acid,  to  bo  united  into  a  single  fialt. 

According  to  Semmola  {Berzelin.*  Jahmber.  24,  217),  the  compound 
of  1  At.  jH'ttassio  ferrous  tartrate  with  I  At.  potassio- ferric  tartrate  is 
green  nnd  difficultly  soluble,  and  when  exposed  to  the  air.  pasaes  into  the 
black,  eiisily  fiohible  compound  containing  2  At.  ferrio  salt. 

When  iron  filings  are  dig<»sted  in  an  open  vessel  with  an  af|Oooas 
solution  of  neutral  tartrate  of  potash,  an  alkaline  liquid  is  obtained,  —a 
proof  that  the  oxidized  iron  sets  potash  free.  (Bimtron  Charlard.) 

Recently  precipitated  ferric  hydrate  dissolves  readily,  without  erolu- 
tton  of  gas,  in  aqueous  neutral  tartrate  of  potash,  forming  a  red  solution; 
bnt  after  having  been  drie<l  for  enmo  time,  it  dissolves  only  after  long 
boiling,  and  with  slight  evolution  of  gas.  (Werther.) 

If  tartrate  of  potu;9h  contains  iron  in  solution,  the  iron,  in  prosenoc  of 
carlwnate  of  potash,  requires  a  very  largo  excess  of  hydrosulphate  of 
potassium  to  preciiiitate  it  completely,  but  is  readily  precipitated  if  the 
carbonate  of  potash  be  decomposed  by  an  acid.  (Blumenau,  Snn,  Pharrn, 
67,  125.) 
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turbid  on  cooling.  (TrommsdorfT.)     It  dissolves  in  cold  nitric  acid,  but 
is  insoluble  in  tartaric  acid.   tPlaiichc.) 


Crutt 
2  CaO   

Mine. 

go 

....    3008 
....     18-04 
....       3-76 

.  .     48-12 

Dumu  &  Piria. 
20-8 

B  C 

48 

18'2 

10  H    «. „ 

IGO 

10 

128 

3H 

48-2 

CH^Cn'Oia  +  OAq 

Or: 

2  CuO    

....  266 

....     80    .. 

..  lOO-OO 

.     30*08 
.     40-62 
.     20-30 

1000 

Werther. 
29-67 

C^H^O'" 

C  HO 

....  132     . 

...     54     .. 

2013 

Cll'Cu^OW  +  GAq 

....  266     .. 

100-00 

Poi^mo-cuprk  Tartrate. — Obtained  by  boiling  tbo  oxide  (Thenard) 
or  carbonato  of  copper  rrrommBdurfT),  with  aqiiO(»Ub"  cream  of  t-irtar 
Blue,  8wect-ti8tiij;r  crystals  (Tlienard).  Tbo  dark  bluo  solution  deposits 
metallic  copper  when  evaporated,  and  leaves  an  amorphoua  reaidue, 
I  pt,  of  wdich  boiled  with  3  pts,  of  cream  of  tartar  aod  witb  water, 
yields  a  green  solution,  from  which,  by  evaporation^  grccu  crystals  are 
obtained,  together  with  a  precipitate  of  copper.  10  pts.  of  neutral 
tartrate  of  potasbj  dissolved  in  water,  likewise  tako  up  only  I  pt.  of 
tartrate  of  copper,  and  the  blue  solution  deposits  nietallic  copper  wbf'n 
evaporated,  but  nothing  crystalline.  (Trommsdorff.)  Iron  immersed  in 
tbo  aqueous  solution  of  this  salt  is  not  coppered  over,  even  on  boiliug; 
bnt  Sliver  in  contact  with  the  iron  becomes  coaled  with  copper  at  a 
boiling  heat.  (Wetzlar.) 

Cupric  tartrate  forma  with  potasb-loy  a  dark  blue  solution,  from 
which  uirobol  throws  dnwn  a  crystalHzable  double  salt.  (Plaiiche.)  When 
niixod  with  alcnhol,  it  separates  into  a  dark  blue  oi!y  layer,  and  a  super- 
natant, thin,  pale  blue  liquid.  (Worther.) 

Cupric  tartrnto  dissolves  in  2  5  pts,  of  carbonate  of  potash  (dissolved 
in  water),  forming  a  deep  blue  lii|uid,  which,  when  evaporated,  deposits  a 
red  powder  of  copper,  a  yellowish  powder  of  hydrated  cuprous  oxide, 
and  a  powder  proceeding  from  decompusitiun  of  llio  acid,  and,  uUiniati'Iy, 
leaves  a  dark  blue,  pulverizabic,  amorphous  ma.st^.  This  muBA  does  not 
become  damp  on  exposure  to  tbo  air,  and  i.s  insoliiUle  in  alcohol,  but 
dissolves  iu  warm  water,  forming  a  splendid  blue  liquid,  which  give^i  no 
precipitate  with  ammonia  or  potash,  a  !ig)iL  blue  precipitale  with  haryta- 
wntor,  lime-water,  and  neutral  acetate  of  lead,  and  with  snlplinretted 
hydrogen  a  brown  precipitate  of  sulphide  of  copper.  (Trommsdorff.) 

Cupric  salts  mixed  with  tartario  acid  form  a  clear  sky-blue  mixture 
with  carbonate  of  potash. 

From  the  solution  of  cupric  tartrate  in  soJa-ley,  alcohol  throws  down 
thick  flakes,  which  dry  up  to  a  li"ht  blue  powder,  and  dissolvo  very 
rea<lily  iu  water,  forming  a  liquid  which,  when  evaporated,  depositfl 
cuprous  oxide,  becomes  thick  and  ginnmy,  and  ultimately  leaves  a 
greenish  blacky  amorphous  mass.  (Worther.) 

Cupric  tartrate  is  nearly  insolublo  in  cold  dilute  carbonato  of  «oda; 
bat  in  n  boiling  solution  of  that  Kilt»  it  dt.s.«olvDs  with  violent  evointion 
nf  carbonic  acid,  and  forms  n  «lcep  blue,  perfectly  neutral,  lic^uid.  (If  the 
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buillng  be  too  Ions-  contlnueJi  a  small  qoaatity  of  ooproiis  oxide  is  pre«{ 
cipitateJ.)     This  liquid,  cvaporatcfl  first  over  tUo  water-b»tb,  then,  aStev\ 
filtering  from  the  cuprous  oxide,  in  vacuo,  or  over  ealphuric  acid  vitliia 
a  receirer  containing  air,  yielib  small  tabular  crystaU,   united   in  warty] 
masses,  of  a  fine  blue  colour,   dissolving  with  tbc  same  colour  in  water, 
and  with  peculiar  facility  in  warm  water.     The  neutral  solution   tuma 
^cen  when  boiled  for  some  time,  bat  on  cooling  depoeiui  cnproas  oxidaj 
and  recovers  its  blue  colour;  it  ia  not  prccipit^ited  by  alkalis,  but  the] 
mixture,  after  btundin^  for  some   time,  depoditd  cuprous  oxide   aud 
blftok  carbonaceous  auostancc.     Alcohol  precipitates  the  aalt  from  i1 
aqueous  solution  in  the  form  of  a  light  blue  powder.     In  the  formation 
these  crystals,  3  At.   cuprio  tartrate  appear  to  decompo«e  with   4  At,' 
soda  into  2  At.  of  the  crystals  and  I  At.  tartrate  of  soda;  but  the  mothef*^ 
liquor,  which   is  coloured  brown  from  partial   decompoaitioD*  docfl  n< 
yield  the  latter  salt.   (Wertber) 

Bl^  t9bltt,  Werther. 

XaO 31-2  .  001  910 

3CaO ^ - «. «.  1200  ...  34-66  33-M 

CliK)*  „ ....„„ IW-O  ....  3B'13  3»-81 

7  UP    .,. ftS-O  .„  16-20  IB-tt 

2CuO,CH*NoCuO»=  +  7Aq?    „ 340-2     ....  100*00  .     9992 

Merccrocs  TARTnATK.-^ I.    When    1    pt  of   mercurouA   oxide 
heated  with  2  pts.  «f  tartaric  acid  dissolvea  in  water,  the  tr"  -o 

Wing  ultiiimlcly  raised  to  75",  the   solution  deposits  white   y.  lO 

scales  on   cooling,  but  a  considerable  quantity  of  mercury  reoiaiua 
solved.   (Ilarff.  lii\  At-ck.  5,  2G9.)     Tbc  sreutrr  part  of  the  mcrrurou  oiUr 
howCTT.  resolved  tntti  merallic  mf rniry  anU  mrrcnric  oxidt;.  (Barrkhtrdt.)  —  J.   Bl 
procipitalin£r  a   dilnto  solution   of  mercurous  uitrato   with   free 
acid.  (Burckbanlt,  N.  Br.  Arch,  11,  257.)  — 3.  By  triturating 
the  crystals  of  mercurous  nitrate  and   neutral   tartrate  of  ]K>tas1i7 
addition  of  water  (H.  Rose,  Z**/^.  53,  127,)   or  by  mixing  the  aqueot 
eolutious  of  the  two  salts.  (V.  Rose,  Curboncll,  &  Bravo,  J,  CAim.  m*'d 
7,  IGl.)     Tho  precipitate  remains  suspended  at  ordinary  teniperalui 
but  is  immediately  deposited  on  heating  the  liquid.  (Wertber.) — Tl 
precipitate,  after  being  washed  with  cold  water,   must  bo  driea   in 
dark. 

Soft,  while,  shining  noedlca  or  scales,  or  white  crystalline  powj^ 
having  a  metallic  taste.  The  salt  contains,  according  to  Uurrkfa 
72'45,  according  to  Harff,  7407  p.  c.  mercurous  oxide.  When  oxi 
to  li^iit,  it  turns  yellow,  grey,  and  black  (at  least  when  it  is  moist,  itni 
It  iutumesce$  strongly  in  tlio  fire,  givint^  ofi*  acetic  acid,  (but  no  furmii 
aud  lisivinff  eharooal.     When   heated  with  pota.s«ium,  it  il  ri; 

fire,  but  without  noise.  (Burckhardt.)     When  boiled  with  i| 

not  dissolve,  but  tunjs  greyi^sh,  from  reduction  of  metal,  the  w»ivr  aHl 
same  time  taking  up  a  smuf]  quantity  of  mercuric  silt.  (IT  Rofto.)  Pol 
or  8o<hi  immediiitoly  seiwratos  mercurous  oxide  from  it.  (Werther.)  — '. 
lK)iling  concentrated  sulphuric  arid,  it  dissolves  conipletelv.  \r\xh  di 
brown  colour,  in  the  dilute  acid  partially.     It  dit^solvcs  r  nil 

acid,    even    when   ililutc ;     with    boiling  hydrochloric    in.  ins 

(*maM   (luantity  of  oorrosivo  sublimate.     It  dissolves    n'adily, 
while  still  moist,  iu  concentrated  acetic  acid  aud  iu  aqueous  taitono 
but  not  in  water,  alcohol,  or  other.  (Burckhardt,) 
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^^^^HointTC  Tartrate.  —  I.  Mercuric  oxide  is  digeGtoil  with  the 
^^pioos  acid,  and  the  reaiilting  wliite  powder  separated  from  the  nn- 
^^■rc'd  oxide  by  levigatiou.  (Burckhardt.)  —  2.  Mercuric  acetate  (or 
^^■ftte^  accordiu^  to  \Verthcr,)  ia  precipitated  by  the  free  acid  or  ita 
^^Hifialt.  (Burckuardt.)  —  Wiicn  mercuric  nitrate  is  precipiCAted  bj  m  aUcaliiM 
^^HWe.  the  precipitate  is  euntiLmiAHtcd  with  k  basic  nitrnte.  (Burrkhardt.)  —  White, 
^Hf  light  powder,  bariiiL^  a  metallic  taste.  (Burckbardt.)  —  Yellowish 
^^Be  fine  grains.  (Werther.)  At  100",  the  salt  contains  58*45  p.  e. 
^^■Buric  oxide  (Bnrckhnrdt),  UO'50  p.  c.  (Harff.)  It  does  not  bhickeu 
^^K«xp06ure  to  light.  When  heated,  it  blackens,  swells  up,  and  is 
^^BTod  into  carbonic  acid,  cmpyrcumatic  acetic  acid,  mercury,  and 
^^■Coal.  When  heated  with  potassium,  it  dccumjioses  with  noiseless 
^^K  (Burckhardt.)  Caustic  potash  aeparatee  from  the  salt,  a  redditsh- 
^^■k  mixture  of  mercuric  aud  mercurous  oxidcis  (Werther),  yellow  iner- 
^Hb  oxide.  (HarflT.)  It  is  nearly  insoluble  in  cold  oil  of  vitriol,  but 
^^^Ires  with  brown  colour  in  boiling  oil  of  vitriol  It  dissolves  readily 
^^Hlute  nitric  acid,  in  strong  acotic  acid,  and  in  tarfjirtc  a/iid,  forming 
^^Hds  which  arc  not  precipitated  by  ammonia,  carbonate  of  ammonia, 
^^Ksh,  or  soda.  It  does  cut  dissolve  in  water,  alcohol,  or  ether,  even 
^Bk  boiling  heat.  (Burckhardt.)  It  dissolves  very  sparingly  in  puro 
^^br,  but  abundantly,  and  witti  precipita,tion  of  corrosive  sublimate,  in 
^Hbt  containing  ial-ammouiac,  tuguther  with  common  salt.  (,MiiUhe.) 

^^HOAff  Ammonio-mercuroui  TariraU.  —  a,    WhiU.  —  The   aolation  of 

rmercuroiis  tartrate  is  su])er8aturatod  with  ammonia,  and  iiltcred  from  the 

^boanty  grey  precipitate;  the  excess  of  ammonia  which  had  held  the  basic 

^It  in  solution,  driven  olF  from  the  filtrate  by  gentle  evaporation;  this 

lt&&ic  salt  freed  from  nitrate  and  tartrate  of  ammonia,  by  washing  with 

%   ainall  quantity  of  cold  water,  and  dried  over   the  water-bath  in  the 

d»rk.  —  White  powder,  of  saline  metallic  taste.     Blackens  quickly  when 

exposed   to  liglit.     When  heated,   it  gives  off  carbonic  acid^  cmpyrcu- 

m&tio  ammoniacal  vapours,  and  mercury,  and  leaves  a  trace  of  charcoal. 

it  is  not  altered,  even  by  immersion  iu  boiling  potash  or  soda.     It  dis- 

culve.'*  in  cold   oil  of  vitriol,  in  hot  nitric  and  in  strong  acetic  acid.     It 

do6S  not  dissolve  in  water,  either  hot  or  coM,  but,  especially  wbilo  still 

nioii)t,  iu  an  aouoous  solution  of  pure  ammonia,  or  of  nitrate  or  tartrate 

of  ammonia.  (Burckhardt,) 

h.  Black.  —  Mercurous  tartrate  suspended  in  water,  treated  with 
arantonia,  and  washed,  yields  when  dried  a  black  tasteless  powder,  which 
contains  8()-27  p.  c.  mercurous  oxide;  yields  globules  of  mercury  when 
moistened  and  rubbed  in  the  hand;  gives  off  a  lar^o  quantity  of  ammonia 
when  treated  with  potash;  dissolves  in  nitric  acid  with  the  excention  of 
»  white  powder;  and  in  acetic  acid  with  separation  of  mercurial  globules; 
and  is  insoluble  in  water,  alcohol,  aud  ether.  (Horff.) 

.<7n7n/>jiu>-wMrcHn'<;  Taiiraie, — a.  Basic.  —  n.  Mercuric  tartrate  8U9- 
Mi  water  is  decomposed  by  ammonia,  then  washed  and  dried  ift 
!l*.  AV'hito  powder  having  a  metallic  to^to.  It  contains  77*85  p.  o. 
C  oxide.  When  ignited,  it  gives  off  ammonia,  mercury,  and 
^a£  [  n]»  aud  leaves  charcoal.  When  boiled  fur  some  time  with 
it  turns  yellow.  With  potash  it  assumes  a  yellow  colour,  and 
tmmonia.  Oil  of  vitriol  turns  it  yellow,  and  partially  dissolvca 
fsolves  easily  iu  hydrochloric  acid,  scarcely  at  all  in  cold  nitric 
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Ar«nA.  —  I.  Prefiared  by  Qililing mercuric  taftol* 

of  BCBtial  tartnte  of  potaab  as  lon^  aa  it  dUaolni^ 

mmi  eeoliag  to  the  crvstaJIi^in^   point.    (Rurckhartli)  — 

oxide  witt  water  auJ  cream  of  tart;ir, 

Ike  fltrate  tfll  it  cTTStallisea-  (Hare:)  —  Small,  white. 

(Aiaii^  aocordiae  to  Harff),  whicli  have  a  mctaltic 

d  n^iea   fitnmt.   (Borckfaardt)     The  fialt  intanK-^cea  when  hi 

off  evprTeaiiatic  acetic  acid,  carbonic  nciJ,   nnil  nicrcnnr«1 


Tie 


^riM  «arK>«ite  of  potash  mixcl  with  charcoal.    (Hiirckhanttj 
IMOV  «>l«ition  is  coloure*!  red  by  potash,  white  by  carbonuli*  of  folMtk 


locia,  aDi]  it  not  precipitated  by  nuimonia  or  earbonato  of  amn 
nrkAaAit.)     The  crystals  Inm   yollowl^h   with   poU*h,  vWte 
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aniinonia.  They  dissolve  coiu]>letoly  in  warm  (.►il  of  vitriol  with  blaclren- 
iDg.  Tliey  dissolve  in  liytlrocliloric  and  io  nitric  acid.  (Harff.)  They 
are  nearly  insoluble  in  culd  water,  dissolve  more  readily  in  hot  water, 
also  in  various  aciils  and  in  neutral  turtmte  of  potash;  not  in  alcohol  or 
ether.  (Burckhardt.)     They  dissolve  in  ether.  (liarfl*.) 

Tartaric  arid    forms  with    oxycyniiide   of   mrrcury  a  crystttlUsftble  salt,  which  ii 
resolved  by  water  into  a  solabte  and  an  insoluble  »ale.  (Johiuton,  vili,  16.) 

Tartrate  op  Silveh.  —  Precipitated  on  mixing  neutral  tartrate  of 
potash  (not  the  free  acid)  with  nitrate  of  silver.  {V.  Hose.)  With  cold 
dilute  solutions  of  nitrato  of  silver  and  Rciclielle  salt  acidulated  with  & 
very  small  quantity  of  nitric  acid,  the  proeijdtate  is  curdy  and  amor- 
phous; boitin^  hot  dilute  solutions  turn  hrowu  when  mixed,  and  deposit 
brown  lauiinao  of  silver.  But  it"  a  moderately  concentrated  solution  of 
Ruchelle  salt  be  added  to  a  dilute  silver-solution  of  SO",  till  the  precipitato 
which  at  first  continually  rcdissolves,  begins  to  become  permanent  (a 
email  portion  of  the  silver-salt  must  remain  undecom posed),  the  mixturo 
DD  cooling  yields  delicate  scales,  which,  after  thorough  washing,  have  a 
white  metallic  lustre  like  polished  silver,  and  at  IS""  exhibit  asp.  gr.  of 
3-4321.  (Liebig  <k  Redtenbacher,  A7in.  Phai-m.  38,  132.)  —  White  crys- 
talline powder^  having  a  silky  lustre,  and  free  from  alkali  when  thurongldy 
washed.  (Werther.)  The  ealt  blackens  on  exposure  to  light.  (V.  Rose.) 
When  gently  heated,  it  gives  off  pyrotartaric  and  carbonic  acid,  without 
intamescence  or  spirting,  and  leaves  a  shining  mass  of  srongy  silver  free 
from  alkali.  The  dry  salt  is  quickly  decomposed  by  dry  chlorine  gas, 
with  evolution  of  lieat  and  formutiou  of  nhlwride  of  silver.  (Liebig.) 
The  heat  produced  by  tlio  dccompoeition  gives  rise  to  the  evolution  of 
empyreuniatic  products;  cblnrine  gas  pa-'^.-ied  through  water  in  which 
tartrate  of  silver  is  suspende>l,  produces  carbonic  acid  gaSj  chloride  of 
ailver,  and  unaltered  tartaric  acid;  part  of  this  acid  has  tbcroforo  been 
converted  into  carbonic  acid.  (Erthnann,  J .  pr.  Chem.  25,  504.)  When 
dry  ammoniiical  gas  is  passed  at  a  gradually  increasing  teiu|>erature  over 
the  salt  previously  dried  at  100^,  the  siilt  becomes  suddenly  brown 
and  black,  and  when  the  temperature  reaches  70',  gives  off  dense  fumea 
of  pure  t-arbonate  of  ammonia,  and  leaves  a  black  residue  with  partial 
metallic  lustre,  from  wliicU  water  extracts  a  large  quantity  of  tartrate  of 
ammonia,  while  a  black  carbide  of  silver,  containing  7"5  p.  c.  carbon, 
remains  behind.  (Erdtnann.)  The  solution  of  tartrate  of  silver  and 
aqucouH  ammonia  deposits  silver  on  boiling,  p:LrtIy  in  the  specular  form, 
and  afterwards  on  cooling  yields  an  aminoniacal  salt,  which  dissolvea 
jn  water  less  easily  than  the  tartrate,  and  whose  aquef>us  sciution  forma 
with  potaah-i-alts,  a  tion-cryatallino  precipitate,  which  dissolves  in  hydro- 
chloric acid  less  ca,sily  than  tartrate  of  lime,  and  is  precipitated  from 
that  solution  by  amnioiii:i,  even  while  the  liquid  still  reddens  Utmns 
strongly.  Hence  anutlier  acid  appears  to  ho  formed.  (Werther.) 
Cawclmnnn  did  not  obtain  this  rcAction,  — Cold  potash  or  8od:i-loy  added  to 
tartrate  of  silver  throws  down  oxide  of  silver  (Werther);  but  only  half 
the  total  quantity,  because  a  tartrate  of  silver  and  potassium  or  sodium 
ia  formed,  (Gay-Lussac  &  Liebig.)  The  salt  is  nearly  insoluble  in  water. 
(V.  Rom,  Werther.) 

The  presence  of  tartaric  acid  does  not  protect  silver-salts  from  pre- 
cipitation by  fixed  alkalis.  (H.  Rose.) 
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According  to  Tli^nard,  there  exists  ft  tartrtte  of  silver  and  potudam.  which  ii' 
t^btdned  u  a  white  intohiMe  powder  by  digesting  sUvcr.oxide  with  errjun  of  tartAr. 
liebig  however  did  not  succeed  in  preparing  it;  for  on  boilinjc  the  tilver-oxide  witl^j 
ereain  of  t&rtor,  carbonic  ucid  was  evolved,  and  from  the  lu|uid  wliicli  hail  Tjecoi 
nentral,  arrtnte  of  nlver  crjitnlliscd  on  coolfni;;  and  by  prrripiMting  mtfate  of 
with  Q  rery  large  eicnis  of  nentral  tartratii  of  potnah,  he  obtained  on  cooliDg, 
shtninf  laminfe  of  tartrate  of  tiWrct  free  from  pnta«h.  [This  doea  not  agrtfc  with  ths] 
itatcmejiC  of  Gay'Lunmc  8c  Ltebig  above -<]UDted.] 

Ar^entfhchromic  TartraiA.  —  Obtaiacd  like  the  oorrMponfiing  leail-sal^J 
which  it  resomblea  id  propertiee  and  stoichioiaetrical  constitution.^ 
(Berlin.) 

Arff^nfo-fintimonk   Tnrtratf.  —  Obtained  by  precipitating  nitrate 
silver  with  tartar-emetlv.  (Wallquit^t.)      Tbe  precipitate   has   the 
ooiupositioD,  whether  obtiune<i  from  cold  or  from  hot  solutions;  the  lait 
when  heated  to  MHY  in  a  current  of  dry  air,  gives  off  428  p.  c,    and 
160"^,  with  rcddifih  yellow  colouring,  4"4  p,  c.  (2  Au)  water  in  alt.    A  trnool 
of  potash  ia  found  in  tbe  ignited  ro«iduo.  (Dumas  .£.  Piria.) 
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Tartrate  op   Palladium.  —  The  neutral   tartrates  of  lK«  all 
form  a  light  yellow  precipitate  with  nitrate  of  palladinm.  (Rencelius.) 

Tartaric  acid  di(u»olve»   readily  in  Wotxl-itpirit  and   in  AfcohoL 
latter  solution,  according  to  Poluu/e.  iloeti  uot  redden  litmnsL 

Concentrateil  solutioos  of  tartario  acid  and  Crta  fonoi  after  ft  wlul%| 
m  crystalline  precipitate.  (Gm.) 

Th6  solution  of  Gijfcocol  in  tho  aaaeous  acid  mixed  with 
alcohol,  denoAitfi  an  oil,  which  is  not  lutered    by  reprat*d  a|ritalioa 
alcohol,  and  dries  up  to  a  gum  on  oxpo^uro  Ut  the  air.  (Ilorsford.) 

Tartaric  acid  combined  with   urgauic   alUaliti,   forming  crystal liahli^ 
salts.     Tartrate  of  aspnraginu  forms  very  beautiful  crystals,  (ntstoor.) 


^"^^^^^^  MBTATAJtTARIC  ACID.  ^^^  327 

Metatartaric  Acid.  J 

C«H«0"=C*H«0'',0».  I 

Bracoxnot.     (1831.)     Ann,  Chim,  Phys.  48,  299;  alao  JSchw,  64^  33fl; 

aJso  Pof/^.  26,  322. 
Erdvaicn.     Ann  Phamu  21,  9. 
Laurent  &  Geruaudt.     t'(^ffi;>^  CAim.  1849,  1  &  97;  also  ^nn.  Phai-ni. 

70,  348;  aUo  y.  pr.  Chtm,  46,  360;  ab«tr.  Compt.  rnui.  27,  31S, 

Amorphovt  Tartaric  Avidt  Metatarier$'dur9tamorpht  WeimHnrt,  Aeidi  nutataT' 
triple. 

Formation  and  Preparation,  Tartaric  aciJ,  pulverisoU  and  dried  at 
100^  in  heated  in  the  oil-bath  to  170°— 180",  till  it  just  begins  to  melt, 
and  then  immediately  removed  from  tbo  fire,  (Lanrent  &  Gerhardt.)  — 
If  the  melting  bo  too  long  continued,  the  product  becomea  mixed  with 
tartralic  acid.  If  it  is  nut  continued  long  enough,  only  0*20  p.  c.  water 
ia  given  off;  at  a  few  degrees  above  the  melting  point,  more  wnter 
escapes.  But  the  evolution  of  a  little  water  is  not  essential  to  the  cou- 
version  of  tartaric  into  metatartaric  acid.  When  60  pis,  of  tartaric  acid 
arc  melted  for  iin  hour  in  a  fla^k  with  2  or  .1  pts.  of  wattsr  renewed  as  it 
evaporates,  eo  that  the  flask  always  contains  moro  than  60  j>t9.,  a  viscid 
moss  is  obtained^  which  \s  no  longer  tartaric,  but  a  mixture  of  meta- 
tartaric and  tartnilic  ncitls;  for  its  solntion  in  a  very  small  quantity  of 
water,  mixed  with  a  little  ammonia,  solidifies  to  acid  metatartrato  of 
ammonia;  its  solution  neutralised  with  ammonia,  forms,  with  a  eoDc«n- 
tratcd  solution  of  acetate  of  lime,  but  only  after  a  few  minntes,  a  pre- 
cipitate, which  consists  of  metatartrate  of  lime,  and  does  not  exhibit  any 
crystals  of  tartrate  of  lime  whou  examined  by  the  nncrosco[)e;  and  the 
liquid  filtered  from  the  precipitate.  ylcMs;  when  alcohol  is  added  to  it 
drop  by  drop,  a  semi-viscid  precipitate  of  tartralate  of  lime,  easily  soluble 
in  water;  laitly,  the  fused  mass  neutralised  with  chalk,  with  addition  of 
water,  yields  a  neutrjil  filtrate,  which,  whoa  boiled,  becomes  very  aci<l  (in 
consequence  of  tiirtralatc  of  lime  rcmainmg  in  solntion),  and  deposits 
crystals  of  metatartrate  of  lime.  (Laurent  &,  Gerhardt.)  —  Braconnot 
exposes  tartaric  acid  for  a  second  to  a  strong  heat,  till  it  melts  au<l  swells 
up.  —  Erdniann  melts  tartaric  acid  at  120"  [docs  it  melt  at  that  tempe- 
rature 1],  till  it  forms,  with  intumescence  and  loss  of  water,  a  transjiarent 
colourless  syrup,  which,  when  placed  upon  a  cold  surface,  no  longer 
sornlifies  to  a  Inrbid  crystalline  mass  (from  admixture  of  tartaric  acid), 
but  to  a  clear  glass.  Thi^  acid,  obtained  b;  Erdinann,  appears  to  Imtb  contaiDod 
tartralic  and  tartretic  acidi.  (Laurent  Sc  GerbartU.) 

Pi0p<rtif8.  Transparent,  vitreous  or  gummy  mass.  (Erdmann,  Laur. 
k  Gerh.)  AV'hen  softened  by  beat,  it  may  be  dniwn  out  into  capillary 
threa<ls.  (Braconnot.)  Acconling  to  Pasteur,  its  M)lution  exerts  upon 
polarised  li^dit  \\i\i  same  rotatory  action  to  the  right  as  tartaric  acid. 
Tartaric  acid  poured  imnicdiately  aft^^r  fusion  into  a  quadrangular  glass 
box  and  solidified,  likewise  turns  tbo  phiuo  of  polarisation  strongly 
towards  the  right,  feo  long  as  it  is  hut;  at  ordinary  temperatures,  however, 
it  tleflects  but  feeljty  to  the  right,  and  at  O''  to  the  left.  (Biot  &  Laurent, 
Compt,  rend.  29,  08 1.) 
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^dAihirttnU  of  Bari/ta.  —  Tbo  amieous  acid  fuium  u  precipitate  wiili 
excess  of  bar3rta-water,  but  not  ■with  baryta-saltii.  Tlie  ainmania-salt 
precipitates  baryta-«iltd,  but  the  precipitate  does  not  appear  till  after 
socie  time,  if  the  eolutioDs  are  dilute.  (^rdrniLuu.)  —  The  saXi  U  obtaiued 
by  precipitat'tDi^  a  baryta-suit  with  neutral  metatartratc  of  ammonia. 
Globules  aggregated  in  masses.  The  salt  dried  at  160°  contains  44  8 
p.  c  barium  and  2  At,  water,  and  \h  therefore  =  C*H*Ba'0"  +  2  Ak\, 
It  diasolvea  in  water  much  more  readily  than  tartrate  of  baryta. 
(Laurent  &,  Gerliardl.)  It  is  easily  aolnble  in  excess  of  the  a<cid. 
(Enimann.) 

Mft/iiatirate  of  Limi  —  The  hot  aqueous  acid  saturated  witb  carbo* 
natc  of  lime,  gradually  becomes  turbid  as  it  cools,  and  deposits  a  viscid, 
transparent,  tastele^a  mass,  which  may  bo  drawn  out  into  thrca^ls,  dries 
up  to  a  transparent  gum  permanent  in  the  air,  ami  when  heated  with 
water  or  dilute  acetic  acid,  again  acquires  the  conaistenc©  of  turpentine 
without  Bonsibly  diasotving.  Its  solution  in  warm  luotatartaric  acid 
leaves  a  transparent,  brittle^  rather  acid  salt,  which,  when  kept  for  some 
time  under  water,  is  converted  into  granular  tartrate  of  Ume.  (Braconuot.) 
The  aqueous  acid  gives  a  precipitate  with  excess  of  limo-water,  but  not 
with  lime-salt.?.  Tho  ainiuonia-palt  precipitates  lime-salta,  but  after  a 
time  only  if  the  solutions  are  dilute.  (IHrdmaun.)  —  Metatartrato  of  lime 
is  obtained  by  precipitating  a  lime-Bait  with  neutral  metatartrato  of 
ammonia  in  concentrated  solutions.  lu  dilute  mlutiuna  tbo  predpitaCc  Ukes 
Mmo  time  to  form ;  the  uciil  umnioma-ialt  gives  no  precipitate. — The  precipitate, 
which  is  flocculcnt  at  firstj  sooik  bec[mios  ^nuiular,  and  then  appears  under 
the  microscope,  to  conartt,  partly  of  /jmnulos,  partly  of  prisms,  having  ono 
end  rounded  and  tho  other  perpendicularly  or  obliquely  truncated.  The 
salt  dried  at  230%  =C''H*CVO'^j  after  drviug  at  lUO',  it  contains  19-35 
p.  c.  calcium,  and  is  therefore  =  C^H*Ca'0" -i- 2Aq;  and  the  air-dried 
crystalliaeJ  salt  contains  15'35  p.  c.  calcium,  gives  off  27*10  p.  c.  water 
at  240%  and  i»  therefore  =  CH'Ca'O"  +  8Aq,  tho  same  therefore  as 
air-driod  tartrate  of  lirao.  (Laurent  &  Gcrhardt.)  —  Tho  oncc-crystallitfcd 
salt  dissolves  in  a  largo  quantity  of  cold  water,  and  but  slowly  in  boiling 
water,  being  thereby  converted  into  tartrate.  The  cold  aqueous  eolutiou 
forms,  with  ammonia,  a  large  quantity  of  flakes  (soluble  in  excess),  which 
become  crystalline.  Cold  water  to  which  a  small  quantity  of  hydro- 
chloric or  nitric  acid  is  added,  diiasolves  the  salt  abundantly,  and  when 
Deutralisod  with  ammonia,  deposits  it  after  a  while  unaltered.  Dut  tho 
hydrochloric  acid  solution  of  tho  salt  dried  at  220%  jielda  by  precipita- 
tion with  ammonia^  rectangular  octohedrons  of  tartrate  of  lime.  (Laurent 
fs.  Gerhardt)  When  mctatartario  acid,  somewhat  supersaturated  with 
ammonia  is  mixed  with  chloride  of  calcium  and  then  with  a  quantity  of 
water   sufficient   to    redissolve   the   preciptlato,  the   whole  of  tho   ealt 

rstalUses  out,  after  a  few  hours,  ae  tartrate  of  lime.  (Erdmanu.) 

Jietatartrate  of  Magnesia.  —  Tho  solution  of  magnesia  in  tho  acid, 
kVM  a  Tarnish  when  evaporated.  (Bracounot.) 

MetatnrtraU  of  Lead,  —  Even  the  free  acid  forma  with  nitrate  or  acetate 
^of  lead,  a  white  precipitate  containing  60'13  to  60'48  p.  c.  load-oxide. 
.The  precipitate  ootained  on  adding  the  acid  not  quite  neutralised  with 
laramonia  to  nitrate  of  lead^  is  insoluble  in  coM^  and  very  sparingly  soluble 
m   boiling  water,  from  which  it  U  deposited  iu  flakes  on  cooling.     U 
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diflsolfes    easily  in  metatiirtario   and  other    acida,   also  in  ammonia. 
(Erdmann.) 

With  sulphate  of  copper,  Tn<?latartrate  of  animoniA  forms  no  proripi- 
tale  at  first,  but  the  mixtare,  after  a  while,  depovita  tartrate  of  copper. 
(Erdmann.) 


Isotartaric  Acid. 

C"H»0"=C''H'^0",0*? 


^^  Edm.  FftEMY.  (1838.)     Ann.  Chim.  Phy».  68,  353;  also  Ann,  Phnmu 

^B  20,  142,  also  J,pr.  Chem.  16,  322.    Further:  3'.  Ann,  Chim.  Phyt, 

^»  31,  329;   Ann.  Pharm.JS,  297;  abstr.  Pharm,  CerUr.  1851,  937; 

f  JaAvf^r,  1851,  407. 

^^m  LjiunBNT  &  Oerr.ardt.  CoMpt.  ^im.  1849,  6  k  105;  also  Ann,  Pkarm, 

^B  70,  354;  also  J.  pr,  Ckem.  46,  363,  —  Gbrhabdt.   Comj^,  Mm, 


TttrtriUttur*  (Liebig);  formerly  called  Tiirtraiie  Aciit  hy  Fmny 
tri^ue.  ( Laurent  0c  Uerhardt.) 


Acidt   i*ol9r* 


Formation.  By  molting  tartaric  aciil  at  n.  tcmpcmtnro  aSoto  the 
point  at  which  it  ia  converted  into  metiitartaric  acid.  —  The  tartaric  acid 
then  given  off  water.  (Freray.)  This  loss  ia  not  essential,  and  isotar- 
taric aciil  is  formcJ,  toj^other  with  metalartaric  acid,  eren  when  6U  pta. 
of  tartaric  acid  are  fused  with  2  or  3  pts.  of  water,  and  the  water  con- 
tinually renewed,  eo  that  the  mass  constantly  weighs  more  than  60  pt*. 
(p.  327).  When  the  tartaric  acid  was  fnsed  without  water,  till  the  lo**  of 
Water  amounted  to  3  04  p.  c,  there  remained  a  mixture  of  isotartarro 
and  metatarlaric  acid.*),  and  when  the  fusion  was  continue<]  till  tho  lo« 
amounted  to  7 '2  per  cent,  there  remained  a  mixture  of  isotartaric  (or 
tartralic,)  and  tartrelic  acids,  perfectly  soluble  in  water,  and,  therefore, 
free  from  anhydrous  tartaric  acid.  (Laurent  JcOerhardt.)  —  ^.  Accorlin^ 
to  Biot,  (.V.  Ann.  Chim.  Phyt.  28,  215,  351,)  tartaric  acid,  in  all  the  phaines 
through  which  It  passes  before  arriving  at  its  6na]  anhydruos  stair*, 
exerts,  when  tho  solid  mass  is  dissolved  in  cold  water,  iust'tjif/y  the  enmo 
amount  of  rotatory  action  on  polarised  light  as  the  crTstallisod  acid  in 
its  unaltered  state.  The  absolute  rotatory  power,  as  well  as  the  law  of 
disjierhion,  (p.  271,)  appear  to  be  the  same  for  the  modified  m  for  iho 
crystallised  acid.  Biol  regards  these  facts  as  confirmat^iry  of  Laurent 
and  Ocrhnrdt's  view,  that  tartaric  acid,  when  heated,  does  not  undergo 
any  cheinicftl  change,  till  it  passes  to  the  conditiou  of  the  nnhydrcm 
acid.  %,  —  2.  A  mixture  of  tartaric  acid  and  saijar  delit|ue.sco9  in  tho 
air  to  a  no  longer  crystal lisable  fiyrup,  in  which  the  greater  part  of  tho 
tartaric  acid  is  conrcrted  into  tartralic  [isotartarict]  acid.  For  after 
saturating  the  filtrate  with  carbouate  of  lime,  and  filtering  again  *.o 
separute  tartrate  of  lime,  alcfdiol  added  to  the  filtrate  throws  down 
tartnilate  [isotartrate]  of  lime,  the  uqneous  solution  of  which  depodta 
tartn&to  of  liiuc  on  boding.  (A.  Vogol,  Jun.  Krptrt.  82,  325.) 

Prtpftn\tinn.  1.  A  few  grammes  of  tartaric  acid  arc  heated  foriMM 
time  in  a  porcelain  basin  to  200^  stirring  all  tho  time,  daring  wbkh 
Ironlmcnt  the  riciil  shouM  not  turn  yellow,  and  shonld  give  off  water,  b«t 
no  acid  vapours.     The  raidaol  huh  (which  hoveter  Is  oQly  «  tcUtare,)  cimtifai* 
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K  ind  61-99  0.    Tbis  mass,  which  contains  only  traces  of 

olvod  in  water,  nnd  neutralized  witli  carbonate  of  lime, 

j:*ed  by  eulphuric   acid,  and   the   (ilt«red  solution  of 

I    (Freiuy.)  —  H.  In  tho  Traitc  de  C/tlmie  'ji'nirale  oi 

'me  Ed.  18.55,  torn.  2,  pp.  22.'i,  22ff,  it  is  stated  that 

I      I  to  200',  yields,  not  tartralic  or  isotartftric  acid,  bnt 

that  isotartaric  acid,  the  acid  whoso  salts  have  the  formidii 

MO.C'H^O"   ia  obtiiined,  as  well  as  mctatartaric  acid,  by 

ic  acid  to  170^  aud  that   tnrtralie  acid,  l^HO^Cni'O'"  Is 

'■.n^  tartaric  acid  to  100^  ^.  —  When  tartaric  acid  is  heated 

ro  its  boiliu]^  point,  bnt  not  high  enongjh  to  make  it  froth, 

;i  mixture  of  metatariarfc,  isotartaric,  and  lartrelic  acids, 

1  Hsolvcd  in  water,  and  j?Titurated  with  chalk,  yields  turtre- 

1   the  form  oi  a  precipitate  of  pitchy  consistence,  and  a 

•  loea  not  redden  litmus;  but  from  this  filtrate,  alcohol  throws 

;  .to  of  Ilino  mixed   with  inrt'iiartmto,  by  the  analysis  of 

i<%    Frcmy    obtained    an    ino<irrcct    analysis    of    tartrplatc 

.jitcj  of  lime.      The  mctatartaric  acid  in  this  lime-salt  may  bo 

i«fld  uy  the  character  that,   when  disscdved  in  water  after  drying, 

•-   crystalline  motatartrato  of  lime:  for  when  the  acid  separated 

itij  is  mixud  with  a  small  (|nantity  of  ammonia,  it  forms,  after  a 

boars,  crystals   of  acid  mctatartrnto  of  ammonia.    (Laurent  &, 

) ..  obtain  the  lime  salt  in  n  state  of  perfect  pnrity,  tartaric  acid 

t    till   it  froths;  dissolved   in   cold  water;  neutralized  or  sliphtly 

nirated  with   nmmonin;  mixed  with  concentrntc"*!  aretato  of  lime; 

1  ohol  <lropt  into  the  cic.ir  mixture,  while  thp  liquid  is  stirred  with 

1  rod  :  the  viscid  precipitale  theu  collects  together,  and  settles  down 

L»  bottom  in  the  form  of  a  nearly  colour!e.flfl  oil.  —  If  the  alcohol  bo 

Tipidly  ndded,  the  salt  U  precipitated  in  flakes,  which  do  not  nnltr, 

must   therefore  be   washed  ou  a   filter,  during  which   process  they 

■Vr  jKirtial  decomposition;  it  \&  also  iieccssjiry  wot  to  precipitate  the 

i.dc  of  the  salt   by  the  alcnbol.  —  The  oil,  after  the  watery  liquid  has 

-•-n  decanted,  is  well  kneaded  with  fresh  alcuhnl,  an<l  boiled  for  a  few 

:rond5,  whereupon  it  suddenly  hardens  as  if  it  bad  become  crystallini', 

ilihou>rh  no  crystalline  structure  can  be  perceiveJ  in  it  by  the  micmscope, 

^comminuted  with  the  rod,  rinsed  three  times  with  alcohol,  and  dried 

m  paper.  (Laurent  &  Gcrhardt.) 

Proprriiet.     Not  crystallisable;  tastes  somewhat  less  sour  than  tar* 
F»ric  acid.  (Fremy.) 

The  acid  is  highly  deliqnescent.  (Fremy.) 

The    fmtartraten  [the  tartralatca  of  Fremy's  earlier  inresti^tions,] 

tave  in  the  neutral  state   the  formula  C*H»MO".  (Laurent  A  Gerlmrdt.) 

*erlinp«  therefore  =  C'H'MO'.O*.  —  In  the  dry  state,  they  are  nnalter- 

ble.    but   in    (he  state   of  aqneons   solution,  they   pass,   with   especial 

kpidity  when   heated,  into  the  state  of  ncid   tartmtps  (Fremy),  mota- 

•tmtes.  (Ijiurent  &  Gerhardt.) 

Igolarirak  of  Amjuofhia.  —  When    tartrelic  acid   is  added   at  ordinary 
iperatores   to  alcitholic   ammtHiia,    which    must  remain    somewhat  in 
[cxcohs,  isotartrate  of  ammonia  is  precipitated  in   the  form   of   an 
hich  may  be  washed  with  alcohol.     This  oil  ia  dcU«\west^5xv\..    "^ 
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lieatod,  it  gradually  solidifiea  witboot  evolntion  of  &mmoiitn,  from  fonna- 
i  tioD   uf  acid   mctatartrate    of  ammonia,    with   wbich    it   is    nietameric. 

Freniy.  (Laureut  &  Gerhardt.) 

L 

to 

r 


InotaHrate  of  Potash.  —  Obtained  in  a  similar  nianDcr.     Not  crystal- 
iTuMcj    (icliqueacent;   contains   203   p.  c.    putaasium,  and   is   therefore 
=  C*H'*KO'*.     Partially  converted,  by  gentle  heat,  into  acid  metacar- 
tratc  of  potash.  (Laurent  &  Gerhardt.) 

laotarirate  of  Baryta,  —  Aqueous  isotartaric  acid  is  saturated  witli 
carbonate  of  baryta,  and  the  ealt  precipitated  from  the  filtnitc  by  alcohol. 
It  dij^solves  «paringly  in  water,  nnd  contains  4^V5  p.  c-  baryta.  (Freniy.) 
AccunliiiL,'  to  what  is  above  stated,  this  salt  likewise  contains  metatar- 
tratc  of  biiryta.  (Laurent  &  Gerhardt) 

Isot/irtraU  of  Lime,  —  (For  the  preparation  vid,  8r4pra.)     The  salt 
liBfiolves  very  readily  in  cold  water,  even  that  which  lias  been  dried  at 
^loO",  and  contains  but  a  trace  of  metatartralc  of  lime;  the  neutral  solu- 
tion turns  sour  when  boiled,  neutral  metatartrato  of  lime  separating  out, 
and  free  mctatartaric  acid  remaining  in  solution  : 

2C«H*CaO«  *  CH'C.^O'-  +  CH«0k. 


Alcohol  precipitates  the  salt  from  its  aqaeons  solution  in  thick  flakes, 
which,  whcu  collected  on  a  Giter,  dry  slowly  in  the  air,  and  yield  an 
acid  viscid  mass  by  partial  conversion  into  metatartrato  and  free  acid. 
(Laurent  &,  Gerhardt.)  —  The  salt  which  was  obtained  by  Kremy,  and, 
according  to  Laurent  &  Gerhardt,  was  contaminated  with  metatartiutc, 
dissolves  sparingly  in  water,  and  is  precipitated  therefrom  by  alcohoL 
The  aqueous  solution  is  neutral,  turns  acid  in  a  few  hours  at  ontinary 
temperatures,  and  quickly  on  boiling,  depositing  granular  crystahs  of  tar- 
trate of  lime.  (Fremy.) 

Laor.  Si  Garb.      „ 
Bt  IGO".  ^^^^' 

48     ....     28*40 

5     ....       2  96 

20     ....     11-84     11-2     ...     lfi-36 

96     ....     56-80 


8C  . 

5H.. 

Ca 

12  O 


C«H*C»0'V  ..  169     ....  10000 
[Fremy  dedaeed  from  hit  unalysu.  the  fonnnli  C*H'0'"»  U  Ck.O  (h</.  a^.) 

JtotartraU  of  Lend.  — Obtained  by  precipitating  nitrate  of  lead  with 
the  free  acid,  washing  the  precipitate  quickly  on  a  filter  with  odd  water, 
and  drying  it  quickly  between  paper,  afterwards  in  vacuo.  (Fr«my.)  — 
If  the  precipitation  be  performed  with  the  potash  or  ammonia  saltoi  th« 
precipitate  always  retains  a  certain  portion  of  the  alkali-stUu  (Frrmv.) 
—  The  moist  precipitate  is  completely  converted  into  tartrate  of  lc«d, 
even  by  24  hours'  contact  with  water.  (Fremy.) — >The  pure  lime^t 
forms  with  neutral  acetate  of  lead  a  white  precipitate  insoluble  in  vattf, 
(Laarcnt  &  Gerhardt.) 


PbO 

C. 

H    . 
O    .. 


M-55 

16-74 

114 

87-27 


F^my. 
to 


5S«1 
17*40 

S8M 


\v»<yi 


100-00 
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hoiat'fnile  of  Cojyper,  —  The  clear  inixturo  of  tlie  potash-salt  with 
uctjtatc  or  sulphate  of  copper,  yields,  on  aiMition  of  alcohol,  a  palo  ;;rcen, 
somewhat  crystalline  precipitate,  which  becomes  glutinous  when  spread 
out  on  blottinj:  paper,  and,  after  drying  at  150",  contains  17"9  p.  c  copper, 
Uierefore  =  C*H»CuO*'.  (Laurent  &  Gerhardt.) 

Jsotartrats  of  SUver.  —  The  iime-salt  forma  with  nitrate  of  silver  a 
white  precipitate  soluble  in  a  large  quantity  of  water.  (Laurent  & 
Gerhardt.) 

The  acid  dissolves  in  Alcohol.  (Fremy.) 

T  Tartrauoacid.— C«H*0^1iH0  or  2CH'0>".3HO.  — Obtained, 
accortlinf;  to  Fremy's  latest  statement  (Tjyiite  de  CkimU  t/eni'.ralf,  par 
J.  Ptrhuzi  ft  E.  Fremy,  Par.  1855,  iv.  226),  hy  heating  tartaric  acid 
to  UIO". 

Frcmf  1ia<l  formerly  stated  (Ann,  Pharm-  78,  30*1)  that  this  acid  iit  formed  at 
170°  ;  but  he  now  agrees  with  r^anrent  Ac  Gerhftrdt  in  asserting  that  tlic  product  tbrmed 
at  (Lilt  teinjitrature  in  the  monuba&ic  ncid,  lAotartiric  ariil. 

The  ncid  is  delic^ucsccnt  and  uucrystallisable. 


8    C 

5^  H _ „ 

ui  0 

48-0     . 

5*6     . 

9S'0    . 

.      330     ... 

3-r  ... 

..    63-3    ... 

Fremy. 

33-3 

3-4 

63-3 

c*H*oiM4UO 

.    .    145-5     , 

..   100-0     . 

lUO-0 

The  unmoral  fonnula  of  the  turtralates  is  C"H*0'^ipiO  or  2Cr'H^0'", 
3M0.  When  treated  with  excess  of  base,  they  are  converted  into 
tartrates.  By  boiling  with  water,  they  are  resolved  into  tartrates  and 
free  tartaric  iLcitL  The  tartralatea  of  baryta,  strontio,  and  lime  are 
soluble  in  water. 

TartralaU  of  ZiW,— obtained  by  boiling  tartaric  acidj  either  till  it  is 
only  partially  converted  into  tartralic  acid,  or  till  the  formation  of 
tartrelic  acid  has  commenced^  dissolving  the  product  in  culd  water, 
eatnrating  with  carbonate  of  lime,  preeJpitnting  the  filtrate  with  alcohol, 
and  ilryinj^  the  precipitate,  first  in  vacuo,  and  aftervvnrds  at  200°,^ 
yields  by  analysis  23-7  p.  c.  Hme,  tlie  formula  Cn'O'^'jl^CaO  retjuiring 
24-1  p.  c.  (Fremy,  Ann,  Pharm,  78,  314) 

Tatirahtte  of  Ltad^ — prepared  by  dissolving  the  lime-ealt  iu  cold 
watLT,  decomposing  with  oxalic  acid,  precipitating  the  tartrnUc  acid  with 
ncutial  acetate  of  leail,  and  wa-^hing  the  precipitate  with  cold  ivator, — 
or  by  treating  tartrclato  of  ammonia  with  excess  of  ammonia  to  convert 
it  itito  tartrnlate,  and  precipitating  with  neutial  acetate  of  lead,  —^ 
yielded  by  analysis  .5.5*2  and  55  !>  p.  c.  PbO,  while  the  formula  C*H*0'*, 
1  {HbO  retiuires  5flO  p.  c.  (Fremy.)     % 


Taiirelic  Acid. 
C«H*0»''=C*H*0',0^ 


E.  FnEMY.  (1838.)  Ann,  Chim.  Phys,  G8,  367:  also  Ann.  P.'i^trm. 
2ft,  152;  also  J.  pr.  CAem.  IG,  331. — Farther:  .V.  Ann.  Chim. 
Phys,  31,  329;  Ann.  Phtrm,  7K,  315. 
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LxvuEsr  &  Geruakdt.      C<mpt.  CAim,  1849,  9^  ^  101;  «1m  A\ 
PhurvL  70,  356;  abo  J.  pr.  CA^m.  40,  368. 

T^BTtrebAMre,   tm*tmHrim9(tmrt,    Arid*   tarirwiifw,  Aa'de   iaHarMdifut,   At 

Formation.  By  keeping  Urtanc,  or  tartnilic,  or  isotartaric  acid 
•  state  of  coBtioQod  fosioci  at  180",  [or  200^  aooenliBg  to  th« 
statementa  (p.  391).]  —  After  the  tartanc  acid  bai  lost  by  iocion  ( 
water,  it  is  convert^  into  lartmlio  acid  =  C'^H^O**,  and  wbeo 
continued  ftuion  it  has  lost  jl  At  more  of  water,  U  b»eom««  tartrelioi 
acid  =  C*HH)".  (Frcmy.)  —  Tartaric  acid  must  give  off  2  At.  water  ts 
the  formation  of  tartrelic  acid;  for  tbc  latt«r  i«  isomeric  with  tartario 
Uibydrtde    (C^HH)^),    and   wbeo    beated    for  a    longer    time    to    I80'i 

giS8e9;  without  further  loss  of  water,  into  that  sabetaoce.   (Laurent 
erbardt.) 

Preparation,     By  beating  tartaric  acid  to   180^  [200']    till  all  th«1 
tartaric  acid  is  converted  into   tartrelic,  but  not  long  enough  or  siron^j 
enough   to  produce  tartaric  anhydriilo.  (Fremy.)  —  By  heating  tartarit^l 
acid  orer  the  open   fire  quickly  and   with  agitation,  till,  in  about  eix 
minutes,   it  tbickeiu  and   swells  up   into  a  spongy  mMi.    (Laurent  & 
GerhardU) 

Propaiift.  Slightly  coloured,  easily  cry^tallisable,  strongly  aet<^ 
(Pf^HUT.)  —  [Deliqueecent,  and  nncryataUiflable.  (Freuy,  Trmiddt  OUm^j 
P.4tniF.  1855.  iv,  226.)] 

8  C    48     ..S  36*36  8  C   48     .„.     34-04     ^.     t4*i« 

4  H 4    _.      305  S  H 5    «.      3  W     „.      3-72 

10  O    80     ..-     60  rA  no 88     .        62-4I  6I'7« 

cao"  ™  132    ...  lao-M  c»H*o" in   .«.  loo-oo  .„  loo^ 

AifliMpMaliMff. »  The  acid  diiwolrad  in  water  ii  converted,  slowly  at 
MdSaafy  tOBMntares,  quickly  on  boiliuf,  first  into  tariralic  [or  i»otar* 
taric],  tlien  tuto  tartaric  acid.  (Freniy!)  When  m&de  to  unite  with 
potash,  it  immediately  furm^a  isotartiato  of  potafih.   (Laurent  ^  GerhardU} 

aH*G»  -f  BO  +  KO  -  (?B^KOa 

CcmbinaiioM.  With  WcUer.  The  acid  Is  deliqueecent,  but  much  lest 
60  than  tartralie  acid.  (Fremy.) 

The  Tttrirel4rtm  or  Imtariridtt  cootaio  at  moat  but  1  At  laaa 
=  CH*MO".  To  obtain  them,  it  is  best  to  deeoispoat  an  aoataia  with 
Ibo  free  acid,  because,  when  that  acid  is  broagbt  in  contact  with  a  free 
alkali,  an  iaotTrtrate  is  product>l.  —  In  contact  with  water,  the  taitre- 
latea  are  converted,  first  into  tartralates,  and  then,  with  cUminatii 
acid,  into  tartrates.  (Fremy.)  —  Tartrdie  acid  is  distinguished 
tartralic  acid  by  the  syrupy  precipitates  which  it  forms  with  the 
of  baryta,  sirontia,  and  lime^  whereas  tartralic  acid  does  oo4  praei|alata 
those  aalts.  (Fremy.) 

The  tartreUtea  of  Ammtrnm,  PotaA,  and  S<ida  are  ptattpltatod  fna 

their  aqueous  solutions  by  alcohol.     Dry  ammooiaaU  faa  faaad  into  a 
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taiirclate  t>f  umioonia.  (Fi'cniy.)     The  potasli-ealt 
&  Gerhurdt) 


B  ft  precipiUto  of  acid 
=  C*il»KO»".  (Uurent 


Loar.  &  G. 

at  160'. 

8  C 

...     480    . 

..     2105 

SH ^ 

...      SO    . 

«       1-&0 

Ba       

...    iS-6    . 

...     800     . 

..     34*37     .. 
.     40'OH 

33-6 

10  o 

C^IPBtOW  .... 

. .   199-6     . 

..   100-00 

Tarirdaie  of  Baryta.  —  The  aqoeouti  acid  added  to  aceUU  of  Iwryla 
throw«  down  tbia  aalt  in  the  form  of  a  syrup.  (Fromy.)  It  doe«  not 
precipitate  nitrate  of  baryu.  Tho  syrup  \»  insoluble  in  water  (Laurent 
&  Qerbardt.) 

T •_    /I 

Fremy. 


53-57 


TaHrelaU  of  Strontla.  —  Prepared  in  a  similar  manner.  Contains 
24*7  per  cent,  of  strontiamj  and  is  therefore  =  C*H'SrO''*.  (Laurent  A 
Gerhardt.) 

Tatirdate  of  Lime,  —  The  aqueous  acid  added  to  acetate  of  lime, 
throws  dovrn  this  salt  in  the  form  of  a  syrup.  (Frcmy.)  As  an  excess 
of  tartrelic  acid  exerts  a  decomposing  action  on  the  salt,  the  concen- 
trated aqueous  acid  mu8t  be  added  to  tho  concentrated  solution  of  acetate 
orhydruuhloratc  of  UmCj  with  constant  stirring,  and  only  in  such  quantity 
that  a  part  uf  the  latter  may  remain  undecomposed  ;  and  the  precipitated 
syrup,  after  tho  watery  liquid  has  been  pourod  off,  must  be  quickly 
Mashed  with  alcohol,  whereby  it  is  hardened.  The  salt  in  ao  Hparint^ly 
soluble  in  water,  that  acetate  of  lime  diluted  to  such  an  extent  that  it  \» 
no  longer  clouded  by  neutral  tartrate  of  ammonia,  still  shows  turbidity 
when  mixed  with  tartrelic  acid.  (Laureut  &  Gerhardt.) 


Calculation,  according  to  Laurent 
t(  Ctrhardi, 

8C „ «. 48    .... 

3H ^ 3    .... 

C»  .„ „ 20     .„ 

10  O BO     .  .. 

LAor.  &  Gcrh. 
■tlG0>. 

si-r9 

1-98 
13-25    .           12-96 

52*98 

cmik:»o" 151    . 

Catmtttfitm  mecordiuf  to  fVwsiy. 

«C 48    ™    30*0    

100-00 

Prooy. 

at  120*.               at  140". 
30-3    ..„     30-6    .^    30*8 

4  H   4    ....      25    

C« 20    ....     12'»     

n  O    88            55-0    

2-3     ....       2-5 
12-1     ..-     12-4     ....     12-0 
55-3     ...     54-5 

eHH:aO» 160    „..  1000     .  .„.. 

8C « 48 

5  H       6 

1000    ....  100-0 

_    28-4    ^-v    277 

...      2*9    3-^ 

C     .« 20 

12  O 96 

...     11-8    .„ Il-t 

.     56-9     57-6 

CH-COW  +  Aq 169 

.-  100-0    ...»  \WQ 

33G  PRIMARY   NUCLEUS   C«H«:  OXYQEN-NUCLEUS  C«UK)«. 

Tartrelait  of  Ltud.  — a.  When  the  dry  acid  is  heated  with  exeeas  of 
oxide  of  lead,  a  quantity  of  water  is  ^Ivcu  oflf,  about  saflicient  to  produce 
C'H'Pb'O'*.  For,  100  pta.  of  l.irtjiric  acid  heated  to  intumescence,  tlicn 
triturated  with  100  pts.  lead-oxide  and  a  small  quantity  of  alcohol,  nnd 
desiccated  in  a  etream  of  dry  air  at  150',  give  off  167  p.  c.  water.  Thia 
tumefied  af^id,  when  heated  nlonc,  gives  off  an  additional  1  to  2  per  cent 
of  water;  consequently,  the  water  produced  from  the  lead-ox ido^amounta 
to  ouly  157  to  H7  per  cent.  If  C*H'Pb'0'°  be  hereby  produced,  then, 
accoruing  to  calculation,  100  pts.  of  tartrelic  acid  should  give  off  1305 
pts.  of  water.  132  (tartrelic  acid);  18  (2  At.  Aq)  =  100  :  1305, 
(Laurent  &  Gerhanlt.) 

h.  The  aquoous  acid  is  poured  into  an  aqueous  solution  of  nentMl 
acetate  of  load,  which  shoahl  remain  in  excess,  and  the  white  precipitate 
quickly  washed  with  alcohol,  because  otherwise  metatartrate  or  tartrate 
of  lead,  will  be  formed,  iu  which  the  quantity  of  lead  is  larger.  (Lanrent 
&  Gerhardt.) 

Laur.  St  G.     bu— .- 
at  150\         ™"y* 

8C « 48     ....     20*43  19*48 

3H 3     ....       1-28  1'82 

Pb 101     ....     41-25     43-9      ...     43-56 

10  0 8)     ....     34-04  3514 

CH^PbO"' 235    ....  10000  100-00 

Tartrelic  acid  is  soluble  in  olcoltM.  (Fremy.) 


Anhydrous  Tartaric  Acid. 


C»H*0^"=CrHW,0'  ? 


E.  Fremt.  (1838.)  Ann.  Chinu  Fhyx.  C8, 372;  also  Ann.  Pharm,  29, 150; 
also  J.  pr,  Chem.  16,  335. 

Tartaric  Anhfdridft  wauerfreit  Wtint&tire^  Aeide  tartari^ut  ankjfdrw  {nwoiuhU, 

Formation.  By  heating  tartaric  acid  to  ISO"*,  f200*'7l  till  it  becomes 
infusible.  (Fremy.)  — When  tartaric  acid  is  boated  over  the  open  fire  nod 
quickly  stirred  till  (iu  about  six  minutes)  it  begin:}  to  swell  up,  and  the  itiaM 
tnen  pulverised  and  again  heatt^d  for  some  minutes  to  140" — 170",  it  is  found 
to  bo  still  perfectly  soluble  in  water,  and  is  therefore  still  tartrelic  acid; 
but  after  being  heated  for  lu  minutes  to  180*,  till  acid  vapours  l>egio  to 
escape,  the  powder  is  fuund  to  have  diminished  iu  weight  by  032  p.  t, 
and  to  bo  aggregated  in  lumps,  tasteless,  and  perfectly  insoluble  in  water. 
The  trifling  loss,  arising  chiofly  from  the  evolution  of  acid  vaponrs,  shows 
Uiat  tartrelic  acid  and  the  anhydride  have  the  same  compoaitiou  per 
oont.,  and  that  heat  converts  the  former  into  the  latter,  not  by  elinii- 
nation  of  water,  but  by  transposition  of  atoms.  (Laurent  ^  Gerhartlt, 
Compt.  Chim,  lb49,  101.)  [At  first.  C'H*0*,0*;  afterwards  CH*0\0>; 
so  that  20  pass  into  the  nuclcufi,  and  the  monobasic  acid  is  transforinptj 
into  an  aldido?]. 

Ptrparalioii.     15  or  20  grammes  of  pulverised  tartaric  acid  xa  hcmtol 
I  a  tmsin  over  an  open  charcoal  fire,  t^o  that  in  the  conrse  of  4  <vr 
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minutes  it  passes  thron^^h  tlio  fui^ed  into  tlio  tunicfiod  state,  and  then 
heated  for  a  few  sficonJa  in  tlie  oti-baih  to  150°.  By  rapid  heating,  the 
anhjJride  is  obtiiiieii  more  nearly  colourless,  mid  the  subsequent  heating  in  the  oil- 
hath  causes  it  no  longer  to  swiiU  up  when  immersed  ia  wnter,  but  remain  pulverulent. 
Tho  jmlvorised  resiJiio  is  washed  witU  water  till  the  w:i.«li-liqnid  no 
]ou*:er  reddens  litmtia,  in  order  to  free  it  from  admixed  tiirtrelic  acid,  then 
Avell  j)ree:*ed  between  paper,  and  dried  in  vacuo  at  ordinary  tciupcraturoa. 
If  it  were  dried  by  heat,  tlio  water  which  still  adheres  to  it  would  repro- 
dnce  tartaric  acid.  (Fremy.)  —  Crystallised  tartaric  acid  may  be  com- 
pletely transformed  into  the  auhydride  by  heating  it  for  several  Incurs  in  a 
etove  to  100°.  {2'raU^  de  Chimic par  Fclouze  et  Fremy,  1855.  iv,  227.) 

Properties.     White  powder,  or  ycUowidh  if  it  has  hcen  heated  too 
long;  of  very  slightly  acid  taslc.  (Fremy.) 

pre  my. 

8C..« -18      ,  .     3G-;16     37*08 

4  H    ™ 4     .,..      303     3-23 

10  O SO     ....     60-61     69*69 


C'H^O'" 


.« 132 


lOO'OO     10000 


Pfcompotitions.  The  anhydride  is  conrertod,  in  a  few  hours  when 
immersed  in  coM  water,  and  tjulckly  iu  boiling  water,  into  tjirtrelic,  tar- 
tralic,  and  tartaric  acid  successively;  it  diesolvcs  quickly  in  aqueous 
potash,  but  is  not  precipitated  therefrom  by  acid.H,  because  it  exists  in  the 
solution  as  one  of  tho  throe  acids  just  mentioned.  (Fremy.) 

Combinations.  The  anhydride  is  at  first  insoluble  iu  cold  water. 
(Fremy.) 

It  absorbs  AmmottMcal  ^aty  with  evolution  of  Iieat.  (Fremy.)  When 
amuioniacal  gas  is  passed  over  the  anhydride  moistened  with  alcohol,  a 
thin  syrup  forma  below  tho  alcoholj  and  may  be  washed  with  alcohol, 
disijolved  in  water,  antl  preci|>itatod  therofroin  l>y  alcohol.  Tlic  aqueous 
solution  doea  not  precipitate  chloride  of  cnlcinm;  but  on  addition  of 
alcohol  and  application  of  licat,  a  ^dutinous  precipitate  is  fonncd,  which, 
when  4|iiiekly  washed  with  colil  water,  dissolved  in  warm  water,  and 
reprecipilatod  by  alcohol,  contains  IfiOl  p.  c.  lime,  ami  lO  nitrogen, 
numbers  from  which  it  'u  not  pu^jsiiUe  to  calculate  a  formula.  If  the 
atjucoua  solution  tjf  tlie  synsp  be  precipitated  by  bichloride  of  phitinum, 
the  liquid  fdtered  from  the  cliloroplallnato  of  ammonium  gradually 
deposits,  when  boiled,  a  new  precipitate  of  the  chluroplallitate.  (Laurent, 
A\  Ann.  Chiia.  Phys.  23,  IIG;  also  Compt.  rpnd.  20,  513.) 

The  anhydride  is  insoluble  in  alcohol  and  in  ether;  hut  after  being 
washed  with  alcohol,  it  retains  a  smnll  quantity  of  that  body  in  com- 
bination, which  cannot  be  expelled  by  heat  without  decomposition. 
(Fremy.) 


roi.  X. 
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Conjugated  Compounds  of  Taiiaric  Acid. 

Tartromethylic  Acid. 
C">H»0"=:  C=H*0=,C"H*0"'. 

Dumas  &  Pelioot.  (I83;j.)  Ann.  Chim.  Phys.  61,  200. 
Qr^Rix-VARHY.     Ann.  Chim.  rhji.  82,  77;  aUo  Ann.  Pharm,  22,  248; 

also  J.  pr.  Chem.  9,  376. 
Dfmab  a  Pibia.     jV.  Ann.  Chim,  Ph^t.  S,  373;  also  Ann.  Fharm  44,  83. 

MeihyUarttrtaurf,  Mtthylweitudwrt,    Weinmtihyiefauur«t   Adde   Urtnmithy- 

Formation.  Tartaric  acid  flissolvea  more  readily  in  vood-«pirit  itan 
in  Hlci»ho1,  and  convorU  it  with  greater  faclUtj^  into  the  coajugated  acid. 
(Gu6riD.) 

Preparation,  1  pt.  of  lartiric  acid  is  dissolved  in  1  pt,  of  alMolate 
ur  hydratcd  wood-spirit  at  a  boiling  heat,  the  soliitiou  evaporated  to  & 
eyrup  at  a  temperature  below  100  ,  the  syrup  left  to  cvaponile  froclj, 
and  the  resulting  crystals  dried  in  vacuo.  (Guerin.) 

PropertUt.  Colourlesa  right  prisma,  heavier  than  water,  ftuihir, 
inodorous,  of  aeid,  not  sweet  taale.  (Guerin.) 

CrystaU.  Gutrnn.  p^  . 

IOC 65     ...    3C-48     30-94     ....     S6-i 

8  B  ..- ....-      8     ^.      4-8«     4-88    ....      VS 

no 9ft       ■■     58S4 5818     ....     &8-t 

C»HH)w  164     .      106-00     100-00     ...  liO-0 

Decompoiitiom.  i.  The  acid  melts  when  subjected  to  dry  distillation 
giving  off  water,  wood  spirit,  acetate  of  methyl,  and  a  hoaty  Ii<|Qid 
which,  however,  doos  not  contain  oxnlnte  of  methyl.  —  2.  It  bums  with 
a  flame  like  that  of  wooiJ-sptrit.  —  3.  When  boiled  for  Rome  time  with 
water,  it  is  resolved  into  woo4bj'pir)t,  which  evaporate?,  and  a  rv^idue  of 
tartaric  acid  —  not  so  qaickly,  however,  as  tartrovtoio  arid, —  and  crystal- 
liies  from  lis  aqueous  solution  by  spontaneous  evaporation  in  ita  origin^ 
state.  (Guerin.) 

Comhlnationi,  The  acid  scarcely  becomes  moist  when  exposed  to  th« 
air,  but  dissolves  very  readily  in  cold  water,  and  iti  all  proportions  in 
boiling  water.  (Guerin.)  The  TariromeUiviaiea  or  Mtthylo<^%ritaiea  = 
C^-'H'MO"  =  C»H'MOSC*HH)^ 

TariromdkylaU  of  Pota^,  —  Xeutrnl.  —  Obtained  by  precipitating 
the  baryta-calt  with  a  slight  excess  of  sulphitte  of  potash,  evaporating  the 
filtrate  to  a  syrup,  dissolving  in  alcohol,  and  leaving  the  filtratu  to 
evapurate.  Colourlc8.<»,  tasteless,  right  rectangular  prisms,  which  give  off 
42  p.  0.  water  in  vacuo  over  oil  of  vitriol.  At  I50".  they  soften  and 
turn  ycllowi&h,  and  at  200^  give  olT  water,  carbonic  acid  gss,  olofiant  gaa, 
and  a  fluid  mixture  of  water,  wood-spirit,  acetic  acid,  acetic  ether,  and 
a  syrupy  substance.     They  dissolve  much   more  readily  in  hot  than  in 
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cold  wftt«r,  are  insolulile  in  absolute  alcohol,  and  in  9$  p«r  cent,  jroirit. 

(Gu^rin.)  "^  ^ 

CrjfttaU,  Gamn.     Dumas  ^Plrifl. 

KO 4--2  23-35  .     22-23 

IOC — 60-0  ..     29-67     28*79     .        30'33 

7H ^ ^.       7*0  ...       3-46     3-76     ....      390 

n  O     ...„, 88*0  ..     43*62      46*22 


C^H^KO** 20«'2    ....  100  00    10000 

Gu6rin  snppoflM  the  crystals  to  coDtsin  1  Aq.  more. 

Acid?  —  An  oxccsa  of  the  aciU  forma  with  potasU  a  milky  liquid, 
which  bccomea  clear  on  the  addition  uf  a  largo  quantity  of  water. 
(Qoeriii.) 

TartromethylaU  of  SoSa.  —  An  excess  of  the  acid  forms  with  soda 
(not  with  sulphate  of  soda),  an  abundant  granular  precipitate,  which  dis- 
solves in  a  lart^e  quantity  of  water.  (Querin.) 

TaftromfthylciU  of  Baryta.  —  The  acid  forms  with  haryUv water,  a 
precipitate  which  diij^olves  on  addition  of  a  sligtit  cxci^fs  uf  acid.  To 
obtain  the  neutral  talt,  the  above-inentioned  heated  fioliition  of  tartaric 
acid  in  wood  spirit,  is  saturated  with  carbonate  of  baryta,  and  the  filtrate 
left  to  crystallise  by  spontaneous  evaporation.  Colourless,  pliining  right 
prisms,  bevelled  with  two  faces,  and  having  a  bitter  taste.  Between 
150*  and  160*^,  they  yield  a  syrupy  distillate,  havin;^  an  odour  of  garlic, 
and  containing  water,  wood-snirit,  Mctato  of  niothyl,  and  a  substance 
which  crystallises  on  evaporation,  and  is  soluble  in  wiiter.  They  ducom- 
jiose  by  boiling  with  water,  more  r*ia<lily  Ihun  the  potnsb-siifi.  They 
are  more  soluble  in  hot  than  in  cold  water^  iiisitluhle  in  EibKolutc  alcohol. 
and  in  y.5  p.  c.  spirit.  (Gut-rin.)  Dumas  &  Peligot,  by  mixing  a  solu- 
tion of  tartaric  acid  in  wood-spirit,  with  a  solution  of  baryta  id  wood- 
spint,  obtained  the  salt  in  the  form  of  a  gelatinous  prmpitate,  which 
was  washed  with  absolute  wood-spirit,  since  wLcu^  washed  with  water, 
it  was  converted  into  granular  tartrate  of  baryta. 

Dumas  &  PrligoU 
BeO ....     76*6      ..    31-«3    3U-8 

10  C 60-0    ....     24*94     23'*l 

6  H 80    ....      3  M    30 

12  0 060     ....     3»»0     42a 


C«H'B«0»^-Aq  240-6 


100-00 


lOO-O 


The  acid  forms  with  Sti'oniia'ttfiter  or  Lime-toaier,  a  precipitate 
which  dissolves  in  a  slight  excess  of  the  acid;  the  lime-salt  also  in  a 
large  quantity  of  water.  (Un^rin.) 

It  diasolvos  2inc  and  Iron,  with  evolution  of  hydrogen.  (Gu6rin.) 

Tarit-omeihylfttf  of  Ltad,  —  The  acid  form-',  with  an  aqneons  solution 
of  neutral  acetate  of  lead,  o  Bocculent  precipitate,  which,  in  presence  of 
excess  of  the  acidj  changes  to  a  powder  consisting  of  flat  prisma. 
(Guerin.) 

Tarif'omrthylate  of  Silver.  —  From  a  concentrated  silver-solution  the 
acid  throws  dunn  Hakes,  which  are  insoluble  in  excess  of  the  acid,  but 
sparingly  soluble  Jn  water.  (Guerin.) 

Tartromcthy lie  acid  diaeolres  readily  in  Wood -^pivit  nnA  Alcohol,  bnl 
sparingly  in  EUia:  (Guorin.) 
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Tartrovinic  Acid. 
C«H"'0"=C'H*O^C*H*0>^ 

TnoMMST>onrp    J.  Tr.  24,  1,  11. 

GuEiuN  Varry.    Ann.  Chim.  Pht/t.  62,  67;  also  Ann,  Pkann.  22,  237; 
also  J,  pr.  Chem.  9,  361. 

JfviniarifTt'dztrty   Aeiherwfiiudurt,  Aeide  tartarottiniqtte.      Fifft   obtcnrrd  !>T 

Moriaw  {A.  Tr.  '2S,  2,  43,)  in  IHH,  afterwards  fetwgniaed  at  to  Iti  compositioa  Ljf 
Trommsdorfff  and  more  accurately  loTestigated  by  Guerin, 

Formation.  I.  By  mixing  tartaric  acid,  crystallised  or  dissolved  in  a 
email  quantity  of  water,  with  strong  alcoliol.  Tho  satnmted  solution  of 
tartnric  acid  in  ab^olate  alcohol  forms  tartrovinio  acid,  ivlicn  set  aside 
for  23  days  even  at  ordinary  temperatures^  but  much  more  if  cod- 
tiDuoa^ily  'lieate<l.  Spirit  of  90  per  cent,  likewise  produce*  this  acid. 
(Tronimsdorff.) 

Pi'eparation.  1.  PuKeruied  tartaric  acid  is  dissolved  in  an  C(}lial 
weight  of  boiling  absolute  alcohol;  the  solution  Icppt  for  fix  hours  at 
60'"  to  TC*;  the  resulting  yellowish  syrup  diluted  with  water  and  eatu- 
ratcd  with  carbonate  of  baryta;  tho  solution  HItored  from  the  .imull 
qaantity  of  tartmte  of  baryta  formed  at  the  same  time,  concentrated  nt 
40*  to  50",  again  filtereil  to  separate  the  fresh  cjmiatity  of  tartrate  of 
baryta  thereby  formed,  and  left  to  evaporate;  the  resulting  cry*t:il«  of 
tartrovinate  of  baryta  dissolved  in  water  and  decomposed  by  the  exact 
quantity  of  sulphuric  acid  required;  and  the  filtrate  evaporated  in 
vacuo  over  oil  of  vitriol  till  it  crystallises*  (Ouerin.)  When  barvto-wttfr 
is  a»rd  infttfitd  of  the  rnrbonutc,  a  lari^ct  qaantity  of  Urtnitc  of  biiryta  t*  prei-tpiCilcd. 
(GaiVin.)  —  2.  A  solution  of  tartaric  acid  in  an  equal  weight  of  boiling 
absolute  alcohob  is  left  to  evaporate  to  J  in  a  retort  hetwcen  C0°  and  TO^; 
and  the  syrup,  which  no  longer  contains  any  free  tartaric  acid,  diluted 
with  a  small  quantity  of  water,  and  left  to  evaporate  till  it  cryslaUisea- 
(Guerin.) 

Pirtpn'tits,  Long,  colourlocs,  oblique  rhombic  prism*,  heavier  than 
water;  they  soften  at  30^  and  at  DO^  melt  to  a  syrup,  which  op  to  140% 
when  decomposition  begins,  becomes  continually  ihinuer.  luodorou^; 
and  hns  a  sweet  aud  agreeably  sour  taste.  (Guerin.)  Murinn  and  Tromm*. 
dorlT,  by  eTQpor&liD^  tartaric  acid  mixed  with  exccM  of  alcihol,  obumed  «  rwakla* 
-which  coagvletrd  to  a  feofc  curdy  mua,  or  by  farllier  evtpurdlion,  i  residue  of  Uift, 
conaifitence  of  turpentine.  j^h 

CiyttaU,  Ciu^Ttn.  ^^H 

12  C   ™ ™ 72     ..„     40-4)     ........     40-90  ^^ 

10  H „ 10    ..„      5*62    5-71  1 

12  O  •.« 96    ....    MM    53-39 

C^H"^"    1-8     ...  10000 10000 

DecomporUioni.     K  The  acid  heated  in  a  retort  begins  to  giv*  off' 
fames,  and  appears  to  boil  at  165"*;  it  then  emits  carbonic  acid,  carhu- 
hydrogen,    water,   alcohol,    acetic   act<l.   nud   aeetio   ether;    the 
K  left  after  beating  to   180^  contains  an  acid   reMmbltDg 
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tartaric  acid;  on  fixrtlier  hentitijuf  to  200',  an  empjrenraatic  oil  passes 
over,  together  vritli  ii  lii^uid  resembling  acetone;  and  there  remains 
charcoal,  tcgetber  with  pyrotartaric  acid  and  an  oil,  (Gueriu.)  —  2.  Tho 
acid  Bct  ou  tiro  in  tbo  air.  burnd  with  u  flame  like  that  of  alcohol,  and 
the  odour  of  burnt  tartinic  acid.  (Gti6riii.)  —  3.  Distilled  three  times 
with  water  (TroumisJorlT),  or  boiled  for  ten  Itour^  with  40  pts.  of  water 
(Giierin),  it  gives  olT  all  itd  alcohol  and  leaves  ordinary  tartaric  acid. — 
When  diluted  with  water  and  exposed  to  the  air.  it  becomes  somewhat 
moulds',  but  deposits  crystals  of  tartrovinic  acid.  ^Guerin.)  The  acid 
diluted  with  a  umal)  4uautity  of  water,  and  exposeu  to  the  air  in  a  flat 
diflh,  depo-itfi  ordinary  tartaric  acid.  (Morian.)  —  4.  Gently  heated  with 
nitric  aciJ,  it  emits  red  vai>our8,  together  with  carbonic  and  acetic  acid, 
aud  leaves  oxalic  acid.  (Guerin.)  —  H.  It  dissolves  without  eilervcsuenco 
ID  oil  of  vitriol,  and  afterwards  gives  off  on  evaporation,  carbonic  acid, 
snlphurous  acid,  sulphuretted  hydrogen,  acetic  acid,  and  traces  of  oil  of 
nriue.  (Guerin.) 

Ccunlinailnns.  Tho  acid  is  highly  deliquescent  and  diaaolves  very 
readily  in  WaUr.  (Gueriu.) 

The  TaHrot>in(xte»  in  the  dry  stato  =C"H^^iO"=C*H'^MO^C7H*0"'. 

They  generally  crystalli.^c  well,  ar©  inodorous,  and  unctuous  to  tho 
touch.  When  eet  on  liro^  thtiy  burn  with  an  alcoholic  flame,  and  yield 
l>y  dry  distillation,  carbonic  ficid,  oleliaut  gas,  water,  alcohol,  acetic 
acid,  acetic  other,  and  a  small  quantity  of  cmpyrenmalic  uil,  leaviug 
charcoal,  ami,  in  the  case  of  the  alkali-salts,  if  the  heat  has  not  been  too 
Btrong,  a  pyro tartrate.  Heatod  with  allialis  to  160'^ — ITU"",  they  ;;jvo 
off  alcohol,  acetic  ether  [1],  and  a  very  bitter  oil;  when  boiled  for  a  long 
time  with  water,  ihey  aro  converted  into  acid  tartrates,  tho  alcohol 
evaporating.  They  almost  all  dissolve  readily  in  water,  sparingly  in 
strong,  nioro  readily  in  weak  alcohol.  (Gut-rin.) 

Tartrovinai«  of  Ammonia,  —  Tbo  acid  exactly  neutralised  with  car- 
bonate of  ammonia  yicMs  by  sp<intaneou8  evaporation,  «ilky  needles, 
which  appear  to  be  rhombic  prisms,  (Guerin.) 

TartrovlnaUof  PcUtsh.  —  a.  Ihuic  —  Eight-sided  prisms  acuminated 
with  several  faces,  and  having  an  alkaline  reaction. 

h.  Xetitral.  —  Obtained  by  precipitating  the  baryta-salt  witii  sul- 
phate of  potash,  evaporating  the  filtrate  to  a  syrup,  dii^^olving  the  s^-rup 
in  alcohol,  filtering  from  tho  eulphato  of  potash,  and  leaving  ttie  liquid  to 
evaporate.  Colourless  prisma  bebniging  to  the  right  prismatic  system. 
Fif^.  OS,  without  tiie  t-f.icc  and  the  two  small  faces  above  t;  y  :m  = 
101°  5';  I/:  7;i=  n2"39  ;  p :  t/  =  ISA-"  iV;  u  :  u  =  5^  52';  u  :  ?»  = 
119^  56';  cleave  easily  parallel  to  m;  in  very  small  crystals,  every  alter- 
nate pair  of  the  y-  and  u-fucca  disappears.  (Provostaye,  iV.  Ann.  C/tim. 
Phys.  3,  13!»;  cnmp.  Bernhardi,  N,  T?*.  7,  2,  60.)— tho  crystals  soften 
at  200',  and  melt  at  205";  their  taste  is  very  slightly  bitter.  They 
give  off  4  p.  c.  water  in  vacuo,  and  leave  when  burnt,  3845  p.  c.  car- 
bonate of  potash.  Their  aqueous  solution  moderately  heated  in  the  air 
gives  off  alcohol,  and  deposits  cream  of  tartar,  the  quantity  of  which 
increases  by  continued  boiling.  They  arc  insoltiblo  in  wootlspirit  and 
in  cold  alcohol  of  95  p.  c.  but  dissolve  very  sparingly  in  boiling  absoluto 
alcohol.  (Ga6rin.) 
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KO 

12  C .«■• 

10  B    ...«. 
12  0 

OryttuUized. 

47-2     . 

«...     73-0    . 

^.     lO-O    , 

96  0     . 

..     20'90     ... 
..    Si'97    ... 
.,       4-44     ^. 
..     42'C3     .. 

....    20-711 
....     3220 
....       4-44     .. 
42'&8 

PSria 
45 

CCH'KO«  + 

Aq  22V2 

.  100*00    .. 

100-00 

Damu  tc  Firia  (<V.  Ann.  Chim.  PAp*.  5,  37S).  io  •coonUnee  with  their  Baalpif, 
sappo»e  (be  crystals  to  couUiia  no  water  ;  but  they  probably  do  contain  it. 

TartroviiiaU  of  Sofia.  —  Prepared  like  the  poU*h-8all.  Colourlw«, 
rhombic,  rectangular  laniiuu?.   (Gu^rio.) 

Tartrovinntt  of  B<tryta.  —  The  Rcid  dropt  into  baryta-water,  forms  a 
precipitate  of  hanic  eult  easily  eoluble  in  nitric  acid,  vhich,  as  soon  \%  tll6 
xoixiure  becoinea  neutral,  disappears  uith  the  exception  of  a  slight 
turbidity;  but  with  a  larger  quantity  of  acid,  a  fre^h  precipitate  is 
formed,  less  soluble  in  nitric  acid.  PrfparatiQi*  (p.  240).  Colourless,  sli^btly 
bitter,  cblique  rhombic  prianis  and  nacreous  tables.  (Gu6rin.)  Bhombic 
prisma  of  126^  to  la?"*,  bevellt'd  with  two  faces  resting  on  two  lateral 
face.-*  at  angles  of  JOS'"  to  100'.  (Prevostaye.)  The  crystals  give  off 
713  p.  c.  water  in  vacuo;  they  soften  at  X'JO"  and  melt  at  200*,  giving 
off  an  odour  of  alcohol  and  ether.  They  dissolve  in  2*63  pts.  of  water 
at  23°,  in  0*7K  pt.  of  boiling  water,  are  insoluble  in  woml-spiril  and 
absolute  alcohol,  but  dissolve  sparingly  in  spirit  of  95  per  cent.  ^Gverio.) 


Cry$l4U. 
BaQ  .„ 76*0 

29'OC     . 

..     27-.12     .. 

417     . 

39-45     . 

Go^ria. 

...      2tl-7B 

13  d    .-..„ « 72-0     . 

nn  :-;«...,..--«. u-o 

13  O 104-0 

....     27-56 

.       422 

...     39-44 

C'«H»»BaOa+2Aq 263-6     , 

..  10000     . 

100-00 

Gi)i/ria  snpposca  the  crptM*  to  rantaia  I  Aq.  loss. 

Strontia-water  U  not  precipitated  by  tlie  ictd  io  any  proportioa  (Gvoriii). 

TartrovinaU  of  Lime.  —  The  acid  «ddcd  to  an  excess  of  lime-water 

throws  down  a  taste  ealt.  —  The  vtutml  »alt  is  obtained  in  the  aaoM 
manner  as  tho  correspomling  baryta  salt.  Colourleus  rectangular  prismii 
and  laniinie.  Tho  crystals  contain  ^At.  water,  undergo  the  aqucoua 
fusion  at  ICO',  tho  igneous  at  2J0°,  and  decompose  at  2i5°.  (Ou^rin.)  — 
Trommsdorff,  by  evaporating  the  aqueous  solulion  of  the  lime  salt, 
obtained  a  turpcntinc-liko  masg,  wliicn,  when  digested  with  dilute  sul- 
phuric acid,  gavo  off  a  spirituous  odour,  and  yielded  4  filtrate  urhooce 
ordinary  tartaric  acid  was  deposited  io  crystals. 

Tartrovinatr  of  Zinc.  —  Zinc  dissolves  in  tho  aqaeont  acid  wi|J( 
evolution  of  hydrogen,  and  the  solution  yields  colourless  icctatigvlar 
pfismsj  unctuous  to  the  touch.  (Guerin.) 


Tarfroviiuite  of  Lfxtd.  —  The  acid  forms  with  aqueoai  ^y  ^. 
of  lead,  small  colourless  prisms,   which  have  a  pearlrlmiM 
iosolublo  in  aqueous  tartrovitiic  acid,  but  dissofre  in  nUrie 
in.) 


TAKTRAMIC  ACID. 
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Iron  disaolve*  in  the  aqiicoas  acid,  witli  evolution  of  hydrogen. 
(Guerin.) 

TartrovinaU  of  Copper.  —  Tho  fiolution  of  cnpric  oxide  in  the  heated 
nqneous  acid  yields  blue,  silky,  efflorescent  needles  contntning  6  At. 
water.  (Gu6riii.) 

TarirovinaU  of  Silver.  —  1.  The  free  acid  forms  with  nitrate  of  eilver, 
a  precipitate  which  docs  not  dissolve  in  excess  of  acid.  —  2.   By  mixini  ' 
the  concentrated  solution  of  the  potash   or  baryta-salt  with  excess  o] 
silvfr-sotution,  a  neetlle-shai>eil  precipitate  is  obtained,  which  must  bel 
washed  in  the  dark  with  cold  water  and  dried  helow  50%  after  wliich  ifel 
suffers    no    further    loss    in    a    dry  vacuum.     The  white    needles   wheu 
exposed  to  lightf  asi^ume  a  rose-red,  ufterwards  a  darker-red,  and  lastly] 
a  brown  coluiir.     Tht.^y   decompose   at   100^,  whether   alone    or   under 
water.     They  are  slightly  soluble  in  water.  (Gu^riu.) 

6a6nn. 

12  C    ....^..«. «..        ..     72     ....     25-26 

tf  H  ^....... — 9    ....      316 

Ag - loa     ....     37-89     .. 

12  O »•    ....    33-69 


37'65 


C»H»AgO«... 


9S4 


lOO'OO 


Tartrovinic  acid  dissolves  very  readily  in  alcohol^  bnt  not  in  ether. 
(Gaf'rin.) 


Tartrate  of  Ethyl. 
C»H»0"=2C<H*0,C*H*0"*. 

Demondebib.     Compt.  rend.  33,  227;  Ann.  PAaifrt.  80,  301, 

Vinic  or  Ethylic  Ttrrtratt,   TaHaric  ftker, 

IT.  Formed  by  jmesing  hydrochloric  acid  into  an  alcoholic  solution 
of  tartaric  acid,  neutralizing  the  acid  liquid  with  a  carbonate,  and 
agitating  several  timffs  with  ether,  which  dissolves  out  the  tartrate  of 
ethyl,  and  leaves  it  behind  when  evaporated.  Tartaric  ether  thus 
obUined  is  a  liquid  which  acts  upon  poUriEcd  light.  It  supports  a  high 
temperature  wiiliout  decompoeiug,  but  when  heated  to  a  certain  point, 
yields  considerMtlo  tjnantiiics  of  pvrotartaric  acid;  it  is  completely 
'decomposed  by  dry  distiNatiun.  Wfien  treated  with  ammonia,  it  yields 
tarlramic  ctlier  or  tartranijde,  according  to  the  time  for  which  the  action 
is  continued.     It  mixes  in  nil  proportions  with  water.  (Demondesir.)  IT. 

Srhecic  {^OjfH*c.  2,  U2;  did  not  succeed  in  any  wuy  iu  preparing  &  compound  of 
tills  nature. 

ThenarJ  (Mt-m.  d'ArniMl.  2.  nl.  by  heating  7  r*«-  o»  nWhol  with  fl  pts.  of 
UrUric  icid  and  2  pts.'of  oil  of titriol  rill  rthcr  b^an  to  form  ;  then  diliitinj  with  water  ; 
neurnliiing  exactly  with  corbonate  of  potash  -.  cvnporatinp  to  drvncM  :  Mhansting  the 
residofwiOi  cold  ulcobnl ;  and  rvaporotin?  tbe  filtrate:  «bUii»cd  a  brown,  inodorous. 
Komcwhat  bittrr,  neutral  svrup,  which,  when  heated,  gave  off  thick  Tspours  smelling 
of  garl.c.  ami  jpft  a  non-alialine  churco^l.  together  with  a  largre  (iimntHy  of  ^uIpha^e  of 
|K)Lwh  [probably  proceeding  from  sulphovin^te  of  potnsh].  »huh  rrmdne  was  resolved 
hy  dUtilUtii.n  with  aqacus  potash  into  alcohol  auJ  Urtrate  of  potash,  and  dissoUed 
*ery  readily  in  water  and  alcohol. 

TaHratf.  of  Methyl,  G'*H'"0'«  =  2C=H'0,C'^II*0'*»  is  prepared  in  a 
Bimilar  manner  to  tartrate  of  ethyl,    (Deinonde«ir.) 
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t.    Tartramic  Acid  C'NH^O".  f 

Lauuent.     CotHpL  Chim.   184.J,   153. 
Demondesiu.      Chmpt.  rend,  33,  227. 

Formation.  1.  Bj  tbe  action  of  ammonia  on  anbydroas  Urtaric 
acj<l.  (Laurent).  —  2.  By  the  action  of  ammonia  on  tartaric  ether. 
When  tartaric  ether  is  treated  with  alcoholic  ammouia,  tartramat«  of 
ethyl,  or  tartramethane  is  produce*!;  and  this  compound  carefuHy 
treat*fd  with  alkalis,  yielda  tartramic  acid.  (Demondesir.)  —  There  are 
two  varietieii  of  this  acid,  corresponding  to,  and  obtained  from,  tbe  two 
opposite  varieties  of  tartaric  acia  (p.  30  J).  They  crystalliee  in  rhombic 
prisms  of  the  same  form,  but  with  opposite  bcmihedral  faees. 
(Past«ur.)  ^^ 

B  C „..«. 48  .     S2'2I  M 

M  t»...»«..>M(t*.» •••••».<••«»»  '4  9*39  ^H 

7H    „.  7  4-69  ■ 

10  O 80  .     53'7I  ■ 

C«NH"0* ny     ...100-00  V 

Acid  tartrete  of  ammonia  minia  2  At.  water :  C«NH70"'=*C*U*(NU4)0>2-2HO. 

By  the  continued  action  of  ammonia,  tartramic  acid  \&  converted  into 

tartramide. 

TurtramaU:  of  Ammonia  ia  obtained  by  posaing  a  current  of  ammo- 
niacal  gas  over  anhydruns  tartaric  acid  muietened  with  atcohoL  Two 
strata  of  liquid  arc  then  formed,  the  upiter  of  wliich  ia  alcohol,  while  tbe 
lower  coutaius  tartramato  of  ammonia.  —  This  salt  is  liquid  at  ordinary 
temperatures;  when  heated,  it  gives  oflf  water,  and  is  converted  into  a 
slightly  crybtnllino  solid  ma^s.  It  dissolves  in  all  proportions  in 
water,  but  i^  inj^oluhlo  in  alcohol,  which  precipitates  it  from  its  aqa«OQS 
solution  in  the  liquid  form.  (Laurent,  comp.  p.  337.) 

TartramaU  of  ZiW.  —  The  aqueous  solution  of  tartraniate  of  am- 
monia does  not  precipitate  chloride  of  calcium;  but  on  pouriog  alcohol 
into  a  inixluro  of  the  two  salts,  a  copious  precipitate  is  formed,  which 
agglutinate:!  by  boiling.  The  aqueous  solution  of  this  £alt  is  gradually 
resolved  by  boiling  into  ammonia  and  acid  tartrate  of  lime.  It  does  not 
precipitate  bichloride  of  platinum.   (Laurent.) 

Tartramate  of  Ethyl  or  TaHravxrthane.  C'*NH»0»'*  =  C*NH»(C«H*)0*» 
is  obtained  by  the  action  of  an  alcoholic  solution  of  ammonia  on  tartaric 
other,  care  being  taken  that  the  action  docs  not  go  too  far.  (Demondcstr.) 


T.    Tartramide.    C»N»H*o». 

Demondesir.     Compi.  rend.  33,  229. 

Pasteuh.     Compt.  rend.  35,  170;  y.  Amu  Chim.  Phjft,  88,  457. 

Obtained  by  tlio  prolonged  action   of  ammonia  on   tartaric  ether. 
(Ptr  »     It  is  a   crystillisable  body   which   acts  npon  polariwd 

Vig  Btald  whieli  fun/,  in  a  solution  containing  a  small  qaantity 

cr  hibit  hemilicdml   faces,  hut   thoso   which  sefiaratti  from 

t  water  are  rarely  hemihcdral.  (I'ustcur.) 


TAUTRONiC  ACID.  ^^^^  34.5 

CGlcbiation, 

8  C  .« ™ ™ 4«  ....  32-43 

2  N 28  ....  18-3I 

8  H  ..« „ 8  ....  5-40 

8  0 « - 64  ....  43-2fi 

CSN'H^O*    „.^ 148    ....  10000 

Neutral  Urtrale  of  ammonia  minvt  4  At.  water:  C^'H«OS  =  C*HVNHW3-^ 
4  HO. 

TartraniiJe  exltibits  tvro  varieties,  one  of  whioli  turna  llio  plau©  of 
jHilarisatiou  lo  the  ri^'Lt;  tlic  other  to  the  left.  Both  varieties  comhinG 
with  active  malamiile,  (p.  24'J,)  foniiin;^  comjioniids  whicli  have  the  same 
composition,  but  difler  in  cryjitalline  form  and  in  soluljility,  that  which 
contains  tlie  liuvotartramide  belu^  much  the  more  Eoluhlo  of  the  two. 
(Fasteur.) 

t-    Nitrotartaric  Acid. 

Dkssaignes.     Compl.  vtmL  34,  731.     Ann.  Pharm,  82,  362. 

Finely  pulverizeil  tart^irio  aclil  dissolved  rapidly  iu  A\  times 
weight  of  uiono!iydratcd  uitnc  acid;  aiid  on  mixing  tlio  solution  with 
an  equal  vohmie  of  oil  of  vitriol,  the  mixture  coa^'ulates  into  a  firm 
white  gelatinous  was*  of  nilrotarlaric  acid,  which,  when  li^ft  fur  u  day  or 
Iwo  bctweL'U  two  platt'9  of  poruua  oartlienwarc  nn^Jer  a  iiell-jar,  to 
remove  the  greater  part  of  the  oil  of  vitriol,  yIel«Js  a  light,  white,  silky 
mass,  giving  oil  copious  while  fumes  on  exposure  to  the  air.  It  is  purified 
by  disbolving  (t  iu  tepid  water,  and  iimncdiately  cooling  the  solution  to 
0  ,  whereupon  the  liipiid  solidifies  in  a  nias^  of  silky  interlaced  crystals, 
which,  when  pressed  in  a  funnel,  give  out  a  largo  quantity  of  mother- 
liquor,  and  dimiuiifh  con^iidembly  in  volume;  the  puriflcatiuu  i»  com- 
oleted  by  pressing  the  crystals  between  filtering  paper. 

The  acid  is  very  iualable.  The  crude  product  first  obtained,  when 
exposed  to  a  moist  atmosphere,  gives  off  copious  white  fumes  of  nitric 
acid,  and  is  ultimately  reconverted  into  tartaric  acid.  On  taturating  the 
acid  with  aniniipni;),  and  heating  the  Mdution,  uflcr  addition  of  liydro- 
Bulphato  of  ammonia,  it  decomposes  with  effervescence,  deiiosita  a  con- 
sideruhle  quuittity  of  aulphtir,  and  llie  Altered  solution  ylL-hL 
tration  crystals  of  neutral  tftrtrate  of  ammonia.  (Dessaigncs.) 


by  conceu- 


Appejidix  to  Nitvoiartanc  Acid. 
Tartronic  Acid.    C^HK)'". 

Uessaignks.  vid.  Memoir  abovo  cited. 

Formation  and  Preparation.  By  tbo  spoutaiicous  decomposition  of 
uitrot^irtaric  acid,  either  in  the  btate  of  aqueous  solution,  or  in  combination 
with  potash  or  lead-oxide.  —  An  aqueous  solution  of  uilrotartjrio  acid 
decompoees  at  a  few  degrees  above  0",  continuing  for  several  days  to  give 
off  caruonlc  acid  and  nitric  oxidej  and  if,  when  tltis  decomposition  is  at  an 
end,  the  liquid  bo  heated  to  40°  or  50°,  carbonic  acid  escapes  with  effer- 
vescence, and  the  nitrotirtaric  acid  is  transformed  into  oxalic.  But  if  the 
temperature  be  prevented  from  rising  above  iiO^j  very  little  gas  is  evolved, 
and  the  liquid  ultimately  deposits  crysttils  of  tartrouic  acid. 
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Ptsipmifs.  Balky  prisms  which  Boraetimes  remain  traiupRrtBl 
^XfH^ure  to  the  air,  «ometiiue3  become  opaque,  and  amiine  %  ^*" 
trxturc.     The  lallor  crjstal>  ^\\c  off  no  valor  at  1U0^ 

Deiuigne*. 
..    3000    ....     30-41 
3-3ft     .„.       3-61 


6C. 

4  II 

10  0. 


Crytiait  drifd  in  raciw, 

341     ....     3000 

«,-™«...       4  3S,H 


66-07 


66-62 


es-M 


c»a*o* 


..  ISO 


10000     100-00 


lOO'OO 


The  crrstels  molt  at  l7•3^  givini;  off  goB  and  a  mere  trace  of  watCT|j 
HUt)  lc«v«  an  ainorjthouif.   rrrv  slightly  cotuured  residue,  nearly  iDM>lnbh 
in  water.     By  rapid  distilUtton   over  a  lamp,  they  yield  another  aciJij 
cryatnUiue,  vulatilr»  and  vosily  soluble. 

The  a^ufH^s  t^v«luCiou  of  tartrouic  acid  is  not  altered  by  boiliac>     I( 
does  not   precipitate  acetate  of  pfitash,  chloride  of  hariuin,  chlondv 
calcium.  £iulph:ito  of  magnesia,  ferric  cblnridc,  or  cupnc  sulphate,  erefi  i«j 

ftr\'$^iii\'»  of  cx<)W»  of  animoiiia;  but  it  forms  precipitates  with  nitrate 
end,  nitrate  of  alTer,  nMicurous  nitrate,    and  mercuric  chloride; 
with  tht  ac«UlM  of  liuryta*  time,  and  cupric  oxide;  the  limo-prccipiut«^ 
is  •olubW  in  «al-Mttmoiiiao. 

With  UiAwoNfc4t,  tarironic acid  formsa  H^i/ZnT/andnn  nM  enit,  vhenctj 
it  api»ear»  to  l*e  blbasic,  and  homologous  with  malic  acid,  C'U^O'*.  — J| 
The  neutral  salt  ft>rnu  precipitates  with  chloride  of  barium,  chloride  of 
calcium^  and  bichloride  of  platinum. — The  acid  salt  crystallise*  itk 
beautiful  jtrisms. 

5i7trr-#t/f,     Obtained    by   precipitating  nitrate  of  silrer  with   tl 


a^qoona  aci>l. 

6C 

«  U 

S  Ac M..- 

jmW  M  MOM. 

36    ..„     10*77 

.™ «            O'CO 

Pcnnipies. 

10  74 

««  ,       0-70 
..-.«.     64-53 

ilcf..^.z.: 

HO    ....     23*M 

24-03 

C»H«A|«0» 

....     354     .      100*00 

Bacemic  Acid- 
OU*0'*  =  C»H*0*,0\ 

10000    t. 

JoBN    in  his  ffamJt^rUr^ucA  der  Cktmie^  4,  IS5. 

Gay-Lissai,     J,  Vkim.  mM.  2.  33^;  tUo  ScAw.  48,  38. 

WALTiiNEn.    A^cAte.  49»  239,  and  epiftoUry  ooBUnnnication. 

BioiZELics.     Po^.  19,  30.>;  3tf,  I. 

Frksenics.     jinn.  PAa/m,   41,   1;  53»  230. 

WrHTiiFU.     J.  pr.  Ckem,  32.  3S5. 

PASTKra.  .V.  Ahh,  CAim.  PAy».  24,  442.  — Cumftf.  f»W.  28,  477;  20, 
297.  —  Further:  CompL  rend.  36,  19. 

BiotV  Hcpi^rt  niK>a  Pastkcr.  Campi.  rtmd.  29.  433. 

Arti6cial  Fi>miation  of  Racemic  acid;  Pastkur,  dmpf,  rend.  37,  lC$i 
JusiU,  1853,  257;  ArxA.  VA.  .Vat  24,  83;  hmf^i.  Ann,  9,  304i 
J.pr,  CAnr*.  60.  134:  Anm,  PMarm,  88,  211;  tAarm,  CnUr.  1653, 
613;  CAtu^.  Soc,  Qh.  J,  6.  277;  Ckem.  Guj.  IS53,  401. 


•drf.  Vric   aeid. 
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micft]  ratnufactory  «t  Thann,  in  the  Vosges,  in  the  iireparation  nf 
tartaric  acid,  only  in  the  years  1822 — 1824,  but  in  IurL'*»  f|u:iiitity.  It 
remains  iindccidrd,  whetfior  tho  ln.rt.ir  thrn  rni])loyc(l  oontaino*!  iho 
racemic  aci<I  reftcly  formed,  or  wheth<?r  tlii«  acid  \mih  produced  from  the 
isomeric  body,  tartaric  acid,  by  the  mode  of  preparation  then  employed 
It  appears,  however,  from  u  couimuniculion  niado  to  tho  nuthor  by 
Keslner,  that  the  tartaric  acid  wa*  at  that  time  separated  from  the  limo 
by  u  couj^idenible  excesj)  of  Kulphiirio  acid,  and  that  the  aqueous  acid, 
alter  heiuj;  decolorized  by  chlorine,  was,  in  part,  exi)osed  fora  coniiidenible 
time  to  a  frcoziiij;  temperature,  the  mceniic  aciil  thou  crystallisint,'  out, 
whereas  the  present  practice  is  t**  evaporate  the  acid  to  the  crystaUisiiig 
point  iumiediately.  Siiieu  Kestner,  in  the  yeara  just  nie'itioiied,  likewisa 
worked  up  Italian  tartar,  and  ^\'hitc,  a  manufacturer  of  tartaric  acid  in 
Clnsgcw,  also  (about  ?j  yc;irs  agn),  obtained  racemic  acid  hy  tho  uae  of 
tartar  from  Naj^les  and  Sicily,  and  fruia  Oporto^  it  xa  mther  to  be  sup- 
posed that  clinmtc  has  some  iufliicnro  on  tho  formation  of  racemic  acid  in 
tho  jLTape.  (C<*mpf.  rfiuJ.  20,  526,  and  557) — ^.  Ktstncr  has  since 
(in  ISjO),  obtained  small  quantilien  of  racemic  acid,  together  with  tar- 
taric ucid,  in  working  French  and  Tuscan  tartar.  {Compt.  rem/,  30,  17.) 
It  ajipearj  lilao  from  Pasteur'^  observations  of  numerous  tartaric  acid 
nianufactoriea  in  Germany,  that  racemic  acid  exists  in  tari;ir  from  the 
mo.*-t  various]  localities,  though  in  variable  cjuantity,  ami  diininidiing  iu 
the  refining  of  the  tartar.  In  Fikcnischer's  mHnulactory  at  Zwickau,  in 
particular,  the  occurrence  of  ran^mic  acid  in  small  qunntily  has  long 
been  obdcrved.  Theao  obtiorvaiiona  show,  that  racomic  acid  is  nut  6u 
rare  and  i&olatctl  a  product  aa  wan  funnorly  supposed,  alihongh  it  has 
never  again  bien  ubtuined  in  so  large  a  <|uautity  as  on  the  occasion  of  its 
first  discovery.  Pasteur  b;Ls  lately  shown,  that  racemic  acid  may  bo 
prepared  at  pleasure  from  tartaric  acid  by  an  arliticial  process  (vid.  i/i/*)- 

Fonnation.  By  the  action  of  heat  on  tartrate  of  cinchonine  and  on 
tartaric  ether.  When  tartrate  of  cinchonine  is  heated,  the  base  first 
underpoes  alteration,  being  transformed  into  cinchonieine  and  then  into 
cbinoVdino  ivUl.  VittrJioittur)'  and  afterwards  tho  nlteratii)n  extends  to 
the  acid,  which,  in  the  course  o!  5  or  G  hours,  is  partially  converted 
into  rucemic  acid.  Tho  resinouF  jiroduet  is  exhausted  wth  boiling  water, 
and  the  tiltrate,  when  cool,  mixed  with  excess  of  chloride  of  calcium, 
whereupon  it  yields  an  iuimcdiate  precipitate  nf  raremate  of  lime.  Tho 
acid  eeptiratcd  from  the  ltnio-.>all  thus  obtained,  e:£hibits  al  the  proper- 
tiea  of  natural  raccnitc  acid.  —  Itaccmic  acid  is  also  obtained  by  heating 
tartaric  ether;  whence  it  ap;)ears  that  the  conversion  of  tartaric  into 
racemic  acid  dues  not  reipuru  the  presunco  of  an  optically  active  sub- 
etauco  (such  as  cinchonine),  hut  that  tho  union  of  the  tartaric  oirid  with 
another  body,  merely  enables  it  to  sustain  a  stronger  heat  without 
decompobitiou-  — Antitart;iric  or  laj  volar  tar  ic  acid  (p.JG5),  likewise  yieldH 
i*aceniic  acid  under  the  same  circumstances  as  ordinary  (dextro-)  tartaric 
acid.  As  racemic  acid  is  a  compound  of  these  two  opposite  varieties  of 
tartaric  acid  {vid,  p.  005),  it  api:cars  that  tho  formation  of  racemic  from 
tartaric  acid  by  heat,  really  consists  tn  tho  conversion  of  a  portion  of 
tho  doxtrotartaric  into  hevotartaric  acid,  or  vice  wmS.  (Pasteur.)  5. 

By  drying  at  100'*  to  J50',  crystallised  racemic  acid  is  converted  into 
the  anhydrous  acid. 

Properties.  White  effloresced  mass,  inodorous,  having  a  stronger  acid 
taste  thaa  tartaric  acid,  and  reddening  litmus  strongly.     The  a^eoua 
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solutious  of  raceuilo  acid  and  iU  salts  do  not  act  upon  polarised  ligfit. 

(Biut.) 

Effiirticed  Acid. 

8  C    48     ....     32 

6  H 6     .  .       4 

12  0   „ ^     90     .  ■     64 

CH'O"    150     .      100 

Tbe  radical  theory  asscmes  a  hj^thetical  anbydrous  &cid  =  C4iH>*»U. 

Deconxpotiiion$.  1.  After  tbe  crystallised  acid  has  given  ofi*  all  its 
water  of  cryaialliiiatioii  at  150^  it  remains  unaltered  up  to  200°,  but  at  a 
higher  temperature,  niehs,  and  is  couvorti-d,  with  effervescence,  first  into 
paratartralic,  then  iuto  paratartrelic  acid,  and  lastly,  into  paratartaric 
anhydride.  (Freniy,  Ann.  Chim.  Phy$.  08,  378.)  The  formation  of  pan,' 
tartralic  acid  is  preceded,  without  loss  of  water,  by  that  of  an  acid  which 
corresponds  to  metatartaric  ncid,  and  whose  ammonia-salt  may  He  distln- 
guif-hed  by  the  microscope  from  that  of  racemic  acid.  (Laurent  &  Qer- 
hardt,  Compi.  Chim.  182!>,  11  and  504.)  —  According  to  Ltfwig  {Popg.  42.  S88). 
racemic  5cid  rasy,  by  careful  Iteatin^,  be  converted  into  tartaric  acid,  —  The  effloresced 
acid,  when  subjected  to  drt/  diftifiaiion,  melts,  turns  grey,  swells  up,  and 
yields  exactly  the  same  products  ns  tnrtario  acid.  (Berzelius,  Pelouxe.) 
When  heated  alone,  it  /swells  up  nt  185''  to  lOO*',  and  afterwards,  between 
1U5°  and  200**,  gives  oft*  a  large  quantity  of  a  gas,  of  which  only  90  p.  a 
is  absorbed  by  pot:ish,;  if  the  acid  is  mixed  with  spongy  platinum,  tbe 
copious  evolution  of  gng  takes  place,  oven  botweon  185"^  and  1110°,  and  the 
portion  not  absorbed  by  pota*b  amounts  to  only  3  or  4  jicr  cent,;  if  the 
acid  is  mixed  with  puiuice-stuue,  the  evolutiuu  of  gas  takes  place  even  at 
175",  and  the  ^as  is  entirely  absorbed  by  potash,  with  the  exception  of  a 
mere  trace.  (Reisct  A  Millon,  N.  Ann.  Chim.  Phys.  8,  785.) 

3,  The  acid  decomposes  with  bichronwte  of  potash  and  water  in  the 
came  manner  as  tartaric  acid  (p.  270),  but  with  less  violence.  (Winckler.) 
Similarly,  Piittger.  tiJo7r.2.I20  )— 4.  It  takes  fire  when  triturated  with  8  pU. 
of  paoxidf  of  Ittid.  (Bottger,  Seilr.  2,  38.)  — 5.  Heated  with  sulphnric 
acid  and  peroxide  of  man^^uteife,  it  yields  a  very  large  (quantity  of  carbonic 
acid,  together  with  acctio  acid.  (Wulchncr.)  —  (L  It  reduces  the  oxido 
of  (f'Jd  or  fiVrer dissolved  in  an  acid.  (Walchncr.)  —  7.  Its  dilute  aj^uooue 
eolution  becomes  mouldy  by  keeping.  (Walchner.) 

OombinatiofiB.  With  Water. — //.  Ci'yfiaUi^^d  Racemic  acul.  —  The 
acid  crystallises  from  its  nquoous  solution  in  tran<)parent,  colourless, 
oblique  rhombic  prisms,  belonging  to  the  doubly  oblique  prismatic  system. 
/*v7.  125^^  to  which  may  also  bo  added  the  faces  6  (between  y  and  y); 
a  (between  y,  7,  v.  and  «);  and  w  (between  t  and  «);  y  :  p=  107^  28'; 
t/  :b  =  ISa'^  54';  6  :  y  =  147''  50';  y  :  »  =  51'  27';  a  :  2  =  123'  32'; 
V  :  u  =  60°  15*;  r  :  s  =  120^  51';  s  :  w  =  152*  54';  w  ;  w  =  146'  30* 
(ProTOStayc,  ^.  Ann.  Chim,  Phys.  3,  120;  eomp.  Bernhardi,  Rfpert.  40, 
395;  Gu^rtn  Varry,  Ann,  Chim.  Phtjs.  02,  71;  Wackonroder,  */,  pr, 
Chenk.  23,  207;  UeltTs.  Jahrh,  pndt.  Pharm.  8,  378;  Ramnielsberg.  Ptj^j, 
90^  2!).)  —  The  crystals  are  ])ermaiient  in  tho  air,  becoming  partially 
opaque  only  in  warm  air  (Walchner),  and  givo  off  all  their  water  in  a 
current  of  dry  air  at  100".   (Berzelius.) 

Cryttallaed.  BertcHui.      Fmcnins. 

CMI«0"  M 150     .  .     89-29     H9-37     „..     89'fiO 

2  HO  18     ....     10-71     10-63     ...     10-40 

(?H«0»  +  2Aq 16S     „..   100*00       ......    lOO'OO  lOOUO 
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h,  Aqueom  Jiacfmic  acid.  — The  crystallised  acid  dissolves  iu  5*7  pts. 
of  cold  water.  (Walchucr.) 

KAcemic  acid  apfiears  to  have  a  still  stronger  alHuity  for  bases  tliau 
tartaric  acid.  But  iho  alcoholic  solution  of  the  acid  does  not  decompose 
nny  carbonate  if  water  bo  absent  (Pelouze);  because  raccmates  are  not 
soluble  iu  alcohol.  (Braconnot.)  The  formula  of  the  Racemaits  is  the 
same  oa  that  of  the  tartrates.  The  crystals  of  raccmates  never  exhibit 
those  hcmihedral  forms  which  charactorise  the  tartratoa^  and  their  solu- 
tions do  not  exert  any  rolatory  action  on  polarised  light.  (Pasteur.) 

Racemate  op  Ammonia. — a.  Neufral.  —  Obtained  by  noulralising 
the  acid  with  auiinemht,  and  ovaporaliug,  best  over  lime  within  a  hell-jar. 
Tmnsparent,  caloarlcss,  four-sided  prisms.  (Fresenius.)  Right  prismatic 
system,  F'tfj.  <jG,  but  witliout  the  w-facc  and  the  two  small  faces  below 
a,  a;  on  the  other  hand,  they  have  the  face  n  right  and  left  of  t.  and  a 
triangular  face  below  y,  y  :  y  =  I18*';  y  :  a  =  160'';  w  :  u'  —  80"  30'; 
u  :t=  130"  15';  «  :  h  =  1(10"  50'.  (Prevostaye.)  —  Tho  crystals  become 
tarbid  in  tho  air  from  loss  of  amnion tn^  very  c^iiickly  at  lOO^j  the  aque- 
ons  snlutinu  al-so  gives  off  amnionia  wlifiii  left  to  evaporate;  acetic  acid 
added  to  tlie  nqucou.?  solution  throws  ilowii  the  salt  6.  —  Easily  soluble 
in  water,  ncnrly  insoluble  in  alcohol.  (Fresenius.) 
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h.  Acid.  *"  When  1  pt.  of  the  nciil  is  nentralisod  with  ammonia,  anil 
1  pt.  more  afterwards  added  in  the  coht,  the  jtriil  salt  is  prccipitatoJ  ia 
the  form  of  a  cryi^tallino  powder;  if  (lie  proec:?s  be  performed  at  a  hitrher 
temperature,  ami  the  liquid  then  mpidly  conled,  the  acid  s.ilt  separaten  in 
noedles  and  foar-sidrd  lamina;  hnt  by  plow  coolinji*,  it  cryatallises  in 
prisms  belon^inj'  ti>  the  siiiyJy  oblique  prismatic  system.  The  crvstal« 
become  tabular  by  prodomin.un^e  of  tho  oblitpio  l(*rniinal  face.  Tho  «alt 
is  permanent  iu  the  air,  even  at  100";  reddens  litmus;  dis^iolvcs  in  100  pts. 
of  water  at  20'^;  nnich  moio  abundantly  in  hot  water;  easily  in  luiueral 
acids;  bat  is  insoluble  in  alcohol.  (Frescnius.) 


CrytMg. 

Freseniui. 

8C 48 

....    28*74    .. 

29-U 

19 •■•»••■... ..••H41...M«             IV 

...      8-38    .. 

8-43 

9  H „ H 9 

....      5-39    .. 

5-39 

12  O  „    96 

....     .S/'IO 

h7-(t4 

CH15(NH*)0W  ..._ 167 

,.,.  100  00     „ 

100-00 

Racbmatt  op  PoTAsn. — ft.  Kfutral.  —  The  aqueous  acid  saturated 
with  carbonate  of  potush,  yields,  by  rapid  evaporation,  a  saline  crust;  by 
slow  evaporation,  lar;;e,  hard,  transparent,  colourless,  four-sided  prisms 
permanent  iu  the  air,  and  having  a  cooling  saline  tjiste.  (Freseuius.) 
Fiy,  70,  often  with  m-faccs,  and  with  the  edges  between  p  on  the  ono 
side  and  u.i.  and  rn  on  tho  other,  Irnncated;  t  :u-=  128*^  30'  (Pasteur, 
..V.  Ann.  Chim.  Phii».  -J 4,  4.53;  28,  93.)  — Tlio  crystals  give  oft'  all  their 
water  at  100^  with   efflorescence    but   sustain  a  heat  of  200"  without 
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further  dccompoiitiun;  (hey  dissolve  in  0*97  pU.  of  water  at  2^^  bat  are 
nearly  insoluble  in  alculiol.  Kruni  the  couccti tratcd  aqueous  KolnUon 
raceihio  acid  and  llio  etronger  mineral  acids  throw  down  the  acid  salt. 
(Frc9«nius,) 

Ci-ytiaU,  FivMoio*. 

2  KO 94'4     ...     35-9?     S57B 

^11*0*0  „ 1320    .  .     60-31 

A  HO  36  0     ....     13-72     . 


13-86 


C»H'K«0«  +  4Aq 


262'4 


100-00 


h.  Acid.  — R.iccmic  forms  a  granular  precipitate  in  a  eaturated  solu- 
tion of  chloride  of  pntasaium.  (Geiger,  Ma^j.  Phann.  20,  349.)  Prepared 
like  the  acid  ammonia-salt,  either  as  a  crystatlino  powiler,  or,  hy  couling 
of  the  hot  liquid,  in  four-sided  tahlcs.  Ihc  crystals  have  a  sour  toAte; 
arc  pernmuent  in  the  air,  cveu  at  100°;  diiisolvo  in  180  ptfl.  of  water  at 
19";  in  139  ptfl.  at  25^;  iu  1 43  pta  of  boilinj;  water;  easily  In  mineral 
acids,  but  are  in^ioluhle  in  iilcohnl.  (Fresenius.) 


KO.« 

Ovttai*. 
„„....       47  2     . 

...     25-08     , 
...     74-92 

Freseniiu. 
...^     24 '9S 

C»HH>»»     „.. 

...„ 141-0    . 

C"H*KO«... 

189-2     . 

loooo 

Racfinate  of  Boracic  acid  and  Potn^. —  By  dissolving  1  At.  bonutic 
acid  and  2  At.  acid  rncemate  of  potash  in  water,  and  evapomtini^  nt  100"; 
a  white,  almost  cry&tnlliue,  friable,  acid  mass  is  ubtaincd,  which  docs  not 
hoconio  moist  V>y  exposure  to  the  air,  but  dissolves  readily  in  water. 
(Freseuius.) 

Jiacmmtc  of  Puta/sh  atid  Ammonia,  —  The  aqueous  solution  of  the 
acid  (tota^h-^lc,  supersaturated  with  ammonia  and  evaporated  over 
in  vacuo,  yields  at  the  bottom  of  iho  rce»el,  a  few  regular  crystals, 
ei:;ting  almot^t  cniircly  of  ammouiu-Milt-,  and  on  the  sideo,  effloi 
saline  cru-sifl,  which  contain  more  thnn  3  At.  putJi.'^h  to  1  At.  amtnouu 
and  are  rather  to  he  regarded  vi»  a  mixture.  (Fre«enius  )  — According  U» 
Pasteur,  racemato  of  potash  and  ammonia  crystallises  with  difficulty  in 
striated  rectanj^ular  prisms,  whosu  lateral  edges  are  truncated  with  w.facc«, 
often  to  the  ohlitoration  of  t  and  ni;  <  :  u'  =  ISU''  45'. 

RAC'KM.iTE  OP  Soda. — a.  Xeuirat.  —  CrystalliAM  very  readily  in 
Iran&parent,  colourless,  four  and  six-sided  prisms  (Walchncr),  belonging  to 
the  right  prismatic  system  (Freeenius;  Pa«teur,  N.  Ann.  Chim.  Pftyt.  2«> 
03);  permanent  in  the  air  even  at  lOO''  (Walchncr,  Fresenius);  soluble  in 
2-(i3  pts.  of  water  at  25^,  insoluble  in  alcohol:  the  dilute  solution,  when 
exposed  to  the  ulr,  becomes  mouldy,  and  forms  carbonate  of  aodo. 
(Walchncr  ) 

2  N«0     02-4     ....     32-10     31  97 

C*H*0» 1320     ...     07-90 


CU'Na'O". 194-4 


10000 


6.  Acid,  —  The  Nilt  (t  and  raccmic  acid  in  cqnul  numbers  of  atoms  am 
dissolved  in  a  Buiitll  quunlitv  of  boiling  water;  the  salt  b  prrcipitatrd 
frtim  ili«  solution  by  alcohrd  in  the  form  of  a  crystalline  |Uitvilor;  and 
snbM^tjucntly  crystallised  from  hot  water.  Smalt,  tmiisparvut^  et^luurlcM, 
highly  lustrous  pti^tno,  belonging  to  the  oblitjuo  ]tri&matic  sy.'-tomt  ^itb 


AACEMIC  ACIU.  TTMM^  35i 

striated  lateral  faces.  TLey  Itavo  an  agrcealily  smir  taste  j  are  per- 
manent in  the  air  at  onlinary  temperatures,  but  efBorcsco  at  100^  with, 
loss  of  9'41  p.  e,  (2  At.)  water;  diBsolvc  in  11-3  pta.  of  water  at  lO'',  and 
in  a  much  smaller  q^uantity  of  boiling  watcrj  but  are  insoluble  in  alcohol. 
(Freseniua.) 

CtyitaU.  FrMenius. 

N»0  31-2     ....     16  40     I6-2S 

C»H»0" „ 141-0      ...     74'13 

2  HO    180     ...       9-47     .  9-41 

CR'NaC^  +  ^Aq 190-2     ....  lOO'QO 

HacemcUe  of  Soda  and  Ammonia.  —  The  aqueous  solution  of  the  acid 
soda-falt,  eupersattimted  vvitli  ammonia  and  evapnratod  over  time  under 
a  bell-jar,  yields  liir;;e,  hunl,  transparent,  colourless,  fnur-eJded  tables, 
belouging  to  the  doubly  oblique  prismatic  tystoiii.  (Freseniua.)  Tho 
crystals  agree  exactly  in  form,  anf^Ics,  double  refraction,  specific  gravity 
(=  1'58),  and  composition,  with  tho.so  of  the  tartrate  of  fiodii  and 
ammonia;  but  their  solution  exerts  no  rotatory  action  ou  polarised  light 
(Mitscberlicb,  Co;»/>^.  rent/.  19,710.)  The  crystals  elHoretjcc  iu  tho  air, 
especially  in  hot  air,  giving  ofT  water  and  ammonia.  Thev  ditssolvo 
readily  in  water,  and  then  give  otT  ammonia  on  boiling.  (I'reseniud.) 
The  cryeitalu  consist  half  of  tartrate  of  soda  and  ammonia  nud  half  of 
antitartrate:  but  every  time  that  the  entire  mass  of  crystals  is  dissolved, 
the  raccmato  is  reproduced.  (Pasteur,  p.  Stij.) 

ViyttaU.  Fretenius. 

NH'O ^ 2C0  .  .  12-55 

NaO   ^ 31-2  ,.«  15  06     1508 

C"H*0*» ^.^„ 1320  ...  63-70     62-66 

2  HO 180  .       8()9 

C?'H*Nj»(NH*)0«  +  2Aq 2072     ...    lOOOO 

The  CTftUU  eiamined  by  Mitscherlich  conUiincd  8  Aq. 

HacemaU  of  Soda  and  Pot^tsh.  —  First  obtained  by  ICit^cberlich  (Poyy.  57, 
484),  whom*,  in  the  hand*  of  Brriflio»,  Kresenias.  and  the  author,  the  pri-paMtittn 
fornierlr  did  not  tticcecd,  the  simple  snlt*  crystal  Using  out  separotcly, —  1.  One  half 
of  the  aqueous  acid  is  neutmliaed  with  potash,  the  other  half  with  soda, 
and  the  mixture  left  to  evaporate  sjiontaneously  in  summer.  —  2,  A 
boiling  aqncou.<^  iiiolution  of  the  acid  juitash-Bult  is  iieutmliKcd  with  carbo 
nate  of  aodii,  then  cvjiporated  and  cooled,  or  left  to  cvap<ir:iU'  sponLi- 
neously.  Large,  transpurent,  ccdourlef^y,  hard  rbonibunhal  prisms  and 
tablcw,  lielonging  to  the  doubly  obli<[ne  ^ri.^mauc  syetem.  They  effloresce 
only  at  a  i^ummer  tomperaturu  and  on  ibc  gnrfacc.  Their  powdrr  mixed 
witli  eand  gives  off  all  its  water  iu  two  lioiivd  at  lUO";  between  00^  and 
100"',  ihr-/  melt  to  a  clear  viscid  liquid,  which  at  100"  gives  oil"  only 
22-41  p.  r.  water  in  seven  hours;  and  between  150  and  200\  hails  briskly, 
becomes  gradually  turbid,  and  then  solidifies  iu  a  white  cnm]mot  niasj, 
which,  if  the  heat  hoa  not  riteu  above  iyO\  consists  of  dry  unaltered  salt. 
But  at  200*^,  it  begins  to  turn  brown,  then  swells  up  with  an  odour  of 
burnt  sugar,  and  leaves  charcoal  mixed  with  the  carboujites  of  tlic 
alkalis.  — The  crystals  dissolve  in  1  32  pt.  water  at  <>',  in  every  propor- 
tion of  hot  water,  and  separate  therefrom  unaltered.  (Frescnius,  Ann. 
P/i<trm.  53,  230.)  —  This  double  Riccmatc  also  exists  only  in  the  state 
of  nquouus  solution.     Wheu  crystallised^  it  yields  crystals  of  tartrate 
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(Rochelle  Aatt)   and   antitartrate  of  soda  and  potash   in   ec|ual   parta 
^  Pasteur.) 

Crj/fUU,  Fres«niu9. 

KO 47*2    ....  16;2    .« le  66 

NoO  „..„   31*2    ....    n-04    ._..     no; 

C'WO» „ 1320     ....     46-74 

H  HO  „     720     ...     25-50  23-33 

C»H*KNEO"  +  8Aq 282'4     ...  lOOOO 

liacfmaie  of  IJontcic  acid,  Soddy  and  P*^aih.  —  When  1  pt.  of  cn's- 
talliscd  borax  is  digested  with  3  pts.  of  acid  racenialo  of  pota«h  and  with 
water,  and  the  filtrate  evuporutcd,  there  \a  obtained  at  100°  a  white  maw, 
which  becomes  moist  when  exposed  to  the  air,  and  exactly  resembles  the 
Borajrtofin^fht  of  the  German  pliarmacopo.«rt8. 

A  fiimilar,  but  more  dcli'^uc^cQDt  ma&i  Is  obtained  with  acid  racomate 
of  soda.  (Frcjienius.) 

Racemate  op  Baryta. —  1.  Tlio  acid  forms,  with  bar)'ta-\ratcr| 
white  flakes  eoluble  iu  oxce*;3  of  the  acid  (Walchner);  but  the  clear 
solution  becomes  turbi<l  in  a  fow  £ccond.s,  and  depo^iti  nearly  nil  the  salt 
in  the  noatml  Btale,  and  in  the  form  of  a  crvstillino  powder;  the  small 
quantity  which  remains  iu  solution  may  be  precipiluted  by  alcohol, 
(Frcijcnius  )  ■ — 2.  From  a  solution  of  acetate  of  baryta,  raccmic  acid 
throws  down  neutral  mcemnto  of  Imryta;  (a),  from  a  hot  solution,  it 
precipitates  the  aui*ydrons  salt  as  a  white,  slightly  crystalline  powder; 
and  (6),  from  a  cold  solution,  llie  hydrated  salt,  in  the  form  of  a  heavy 
white  precipitate  consisting  of  fine  needles,  (Fresenius.) — 3  Ncatml 
racemate  of  soda  added  to  chloride  of  barium,  throws  down  white  t1akcv> 
which  in  a  minute  pa«d  completely  into  the  cryetallino  ^tate.  (Wittdtcuif 
Rfpfrt.  tuj  22.)  In  case  of  great  diJutiou,  it  does  not  precipitate  nitrate  uf  baryri. 
(Wj»l<rlmrr.) 

Hydrated  roccmatc  of  baryta  givcJ  oQ*  at  200°  the  whole  of  ita  water, 
amounting  to  138  per  cent.  (Freacniiis)  Tho  stilt,  when  ij^nitod  in  a 
close  vessel,  leaves  a  pyrophoric  residue.  (Bottler.")  It  is  nearly  inso- 
luble in  cold  water,  but  dissolves  iu  200  pta.  of  itoilin^  water,  readily  in 
hydrochloric  and  nitric  aeiti,  not  in  acetic  acid,  nnd  i.s  pr»*ripitalcJ  {torn 
tho  hydrochloric  acid  solution  by  ammonin,  not  immediately,  but  after  a 
few  seoonds.  (Fresenius.)  It  docs  not  dissolve  in  u^ueous  hydrocblorato 
nitrate,  or  succinate  of  ammonia,  ovon  with  tho  aid  of  heat  (Walcliocr); 
or  in  potash-ley,  (Fresenius.) 

2.  c.  Frrsf  ntiK. 

2BaO  „ -....     153-2     ....     53'r2     &3-27 

C*H*Ow 1320     ....     40'2a 

C"U*BaK)«  .^ 285-2     ...  100-00 

2,  k,  FrMrninc. 

2BaO  US-2  ..  46  39  ..    .     4618 

C»H^» 1320  ....  3*»(»H 

5  HO    .       45-0  . .  13-63  13  80 

C"H*Bti=OK  +  5Aq a.-^o-a     .      |oo  00 

lUcentate  of  barjta  diwolm  in  tlir  arju^otii  ariit  but  without  produriuf  a  lUflnUiP 
■aM  MJt:  for  the  solution,  as  it  cooU,  dppotits  tho  rrentcr  purl  of  the  bftrrta  ^  ibt  ferai 
of  neutral  salt,  ami  titc  rc-st  when  cvaporclcd,  while  free  aciil  c-rTttolUaVf  out.  (FnMofiv*) 

Racfmatt  qf  Baryta  and  Polnh  tnd  Raermate  i/  Baryta  attd  Soda  are  sot 
obuituble. 
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Racemate  op  Strontia.  —  1.  The  free  aciJ  forma  with  etrontia- 
waUr,  thick  flakes  which  do  not  heconio  crystalline  ia  12  hours.  (Witt- 
stein.) —  2,  With  nitrate  of  etrontia.  it  foruia  the  same  preoipitntc,  nearlj 
insoluble  in  exeeas  of  tlir-  acid.  (Walchner.)  From  acetate  of  atrontia,  it 
throws  down  a  white,  shining,  crystilline  powder.  (Fre^ouiuH.)  -  3,  Neutral  ^B 
racemate  of  potash  fonni  with  chloride  of  Btroulluui,  a  white,  crystalline,  ^M 
erauular  precipitate.  (Witlalcin.)  —  Tho  pryntallino  powdor  obtained  by  " 
(2)  gives  uiT  2287  p.c.  water  at  200^  withotit  further  decomposition.      It  « 

is  nearly  insoluble  in  eohl  water,  very  Bii:irinL,^Jy  soluble  hi  boiMng  water,  H 

from  which  it  depiirutes  almost  completely  ou  cooling,  so  that  the  filtrate  fl 
18  scarcely  clouded  hy  i«ulphuric  acid.  It  dissolve*  readily  in  hydro- 
chloric  acid,  whence  it  is  imnwdiately  precipitated  by  ammonia.  It  ia 
insoluble  iu  acetic  acid.  With  racemic  acid  it  behaves  juat  like  the 
baryta-salt.  (Freseniua.)  With  hot  a<picoua  hyilrochlorate,  nitrate,  or 
succinate  of  ammonia,  it  forms  a  clear  soiutiooj  which  becomoa  turbid  as 
it  cooU.  (Wittstein.) 

CryiiaWne  powder  (2).  Freienms. 

2  SrO  104     ....  33-r7  33'44 

CIPO»"    « 132     .„.  42-86 

8HO.„ y2     ....  23-37  22-87 

C"H'Sr»0«+8Aq 308     -..  lOOOO 

Racemate  op  I.ime.  —  1.  The  free  acid  precipitates  Iime-waler  in 
thick  plates  (Gay-Lup-sac),  which  [after  a  while]  consist  of  extremely 
fine  needles  (Walchner);  the  Hakes  dissolve  in  a  larger  quantity  of  the 
acid,  provide*!  the  addition  bo  made  quickly  and  before  the  precipitate 
lias  become  crystalline  and  consequently  insoluble,  but  the  clear  liquid 
then  becomes  quickly  clouded  by  formation  of  a  crystalline  precipitate. 
(Gmclin.)  —  Lime-water  added  to  an  excess  of  the  acid,  precipitates 
after  a  few  seconds  a  [crystalline]  neutral  salt.  (Fresenius.)  —  2.  The 
free  ncid  added  to  aqueous  pypsum  iform^  "Icllcate  needles  in  a  quarter  of 
an  hour  (Walchner,  Oeii^er);  the  turbidity  begins  in  an  hour,  and  ia 
24  hours  nearly  all  the  litno  is  preripitateii.  ^Berzrlius.)  With  hydro- 
chlomte  and  nitrate  of  lime,  it  forms  a  precipitate  more  «iuickly  than 
with  gypsum,  but  nioro  slowly  as  tlio  solutinns  are  moro  ddute.  (Gay- 
Lussac,  Walchner.)  Fr<jm  a  concentrated  solution  of  acetate  of  lime,  it 
throws  down  a  snow-white,  crystalline  powder;  from  a  more  dilute 
£olution,  small  shinin;^  nce<ile.-j.  (Fresenius.) — ^3.  Neutral  racemate  of 
ammonia  or  soda  quickly  precipitates  even  a  dilute  solution  of  gypsum 
and  (»tlier  lime-salts  (Fresenius,  Herzng),  the  precipitate  consisting  of  an 
nmorplioua  powder  or  of  delicate  laminio.  (Pasteur.) 

Thp  nerdles  obtained  by  (2)  give  off  all  their  water  =  27'75  p.  c. 
at  200'^,  wiiluuit  further  decomposition.  (Freseniu?*.)  The  sjilt  hente<l 
with  ammonia  and  fragmonta  of  nitrate  of  silver  precipitates  the  silver 
in  a  speculum  like  tartrate  of  lime.  (Cassclmann,  viif.  p  288.) — The 
iialt  is  so  sparitijjly  soluhlo  in  cold  water,  that  the  solution  is  not  clouded 
hy  oxalic  acid,  but  only  by  oxalate  of  ammonia;  ia  boiling  water  it  ia 
somewhat  more  solnlilo.  (Fregeuius.)  Ti  dii^solves  in  hydrochloric  acid 
and  is  precijiitiited  tliorefrom  by  ammonia  (distinction  from  tartrate  of 
lime)  (Guy-Lu'<sac);  tlio  opaque,  seniicry.stalline  precipitate  ia  produced 
immediately  or  (iu  case  of  i; real  dilution,  according  to  Fresenius)  after  a 
few  seconds;  when  the  hydrochloric  acid  solution  is  evaporated  in  the 
cold,  crystals   of  racemic   acid    are   formed;   but  when  the   eolutiou   is 
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evaporated  by  licat,  the  greater  part  of  tlio  hyJrocliloric  acid  goes  olT,  * 
and  rticPTnato  of  linic  remains.  (Bcrzeliua.)  Tbe  salt  doea  uot  dissolve 
ill  ac'^'tic  acid,  nor  [after  becoming  crystalline]  in  racemic  acid.  (Freae- 
nins.)  It  ditvsolves  sparingly  in  warm  aqueous  eulpbate,  Iivdrochlorulc, 
or  succinate  of  ammonia,  whereupon  needles  arc  produced  on  cooling. 
(Wiitstein.)  Its  solubility  in  eal-ammoniac  ia  however  qu'ito  inaigni- 
Hcant.  (H.  Rose.)  It  disaolvcij  readily  in  cold  and  tolerably  strong 
potash-ley  free  from  carbonic  acid,  the  solution  becoming  turbid  when 
heated,  paety  when  boiletl,  and  clear  again  on  cooling,  and  when  heated 
to  tho  boiliu»'  jioint  after  dilulit)n  with  water,  depositing  all  tLo  [basic  >] 
racemato  of  Time  in  flakes.  (Frescniue.)  1 

Air-dried  CryttaU.  Benellu.      PreseidoK         j 

2  C«0 50     ....  21-54     21-77     ....     21*59 

O'a'QW 132     ....  50-77  ^ 

BHO    72     ....  27-69 2775 

C»H*Ca«0"  +  8Aq „ 260    ....  10000 

Neither  Ractmatt  of  Lime  (tnif  Potw$h  nor  Kactmate  of  Lime  end  Svda  can  be 
prepared. 

KaCEMATB  op  Magnesia. -^  The  aqaeoua  solution  of^wtifa-al  nccmate  of 
soda  does  not  precipiUte  sulpliato  of  mngnc^iii.  (Walchwer.)  —  flie  aqueous  acid 
is  boiled  with  excess  of  carbonate  of  magnesia,  and  tho  filtrate  left  to 
crystallise  slowly  by  cooling.  —  Small  right  rhombic  prisms,  or  when 
obtained  by  sudden  cooling  or  evaporation,  a  white  powder. — Thej 
crystals  effloresce  iu  dry  air,  give  oIT  27 "24  p,  c.  (8  At.)  water  at  100%^ 
and  in  all  321)  p.  c.  (10  At.)  at  200^,  without  further  decomposition. 
They  didsolvc  in  120  pts.  of  water  :it  ly"^,  aud  in  a  smaller  quantity  o|; 
boiling  water;  easily  in  the  stronger  mineral  acids,  not  in  acetic  acid.. 
From  tbc  concentrated  solutiou  in  hydrochloric  acid,  ammonia  tlirows 
down  immediately,  and  fnmi  tho  dilute  solution  after  a  while,  a  precis 
pitate  oi  polybrmc  racemnte  of  m'lgnfvia.  Tho  hot  aqueous  solution  of' 
the  salt  in  an  equal  quantity  of  racemic  acid,  ugain  yields  by  coolinp  an4 
e^^lporation,  crvstald  of  tho  neutral  salt,  which  may  also  be  precipitated. 
therefrom  by  alcohol.  Its  solution  in  potash-ley  becomes  |>asty  when 
hnuteilf  but  clear  ag:iin  on  cooling.  (Frctieuius.)  —  Magne^ia-salta  are  no4^ 
protected  by  racemic  acid  from  precipitation  by  ammonia  or  carboi 
of  soda.  (KreseniuB.) 

Ojri/si^.  FrmeniDS. 

2  M«0 „ „..  40  ....  i&-27  .......     I5ri9 

CUH)^    .„. „ »,^...  132  ....  50-38 

10  HO  90  ....  3-I-35  32-90 

Cni*MgSO»+10Aq 262     ....  10000 

When  acid  rccematc  of  ammonin,  potash,  or  soda,  is  boiled  to  netil 
Hsation  with  carbonate  of  magnesia,  a  (iltrnto  is  obtained,  which,  after' 
standing  for  eevcral  days,  deposits  crystals  of  racemate  of  magnesia,  but 
if  continuously  evaporated  at  lOO'',  Irnves  a  syrup,  which,  on  cooling, 
Bolidifips  jiftor  some  time  to  an  amorplious  suliuo  moAS,  which  distudrrf 
but  ftlowly  even  in  boiling  water,  and  from  wliich  tho  aJkali-5all  i^  butj 
very  incompletely  extracted  by  water.  (Fresonius.) 

Cehoi's  RACrMATK.  —  The  freo  acid  precipitates  corous  acetate  but 
not  tho  hydrochloratc;   alkaline  mccmntos  precipitate   aIiM)   the  liUiof, 
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Til©    wlilte    preclpHatc  dissolvee  readily   in   eioess  of   raccmie  acid. 
(Bcringer.) 

CknOuic  RacekATE.  —  The  very  acid  violet  solution  of  liydrrtted 
Ctb^niic  oxide  in  the  boiling  aqueous  acid,  leaves  a  violet  crystalline 
miss  when  evaporated.  Its  aqueous  solution  acquires  a  fine  ^reeli 
colour  when  mixed  with  carbonate  of  potash;  is  completely  precipitated] 
by  linie-waier;  and  yields  with  alcohol  a  violet  precipitate,  which  become^ 
nearly  hlaok  when  dry,  and  la  insoluble  in  water,  but  soluble  in  raceniie 
acid.   ^Freseniiis.) 

WLen  llio  aqueous  acid  is  boiled  with  bichromate  of  potash,  carbonic 
acid  is  violently  evolved,  and  a  blackish  prey  liquid  with  vioK-t  iri<lea- 
cenje  ia  formed,  which,  when  cvaporatcJ,  leaves  a  blackish,  amorphous, 
easily  friable  maea.  The  aolutioti  uf  this  mass  iu  water  acquires  a  fine 
green  colour  when  mixed  with  potiitih,  and  ia  completely  precipitated  by 
lime-water.  (Fresenius.) 

Manoanods  Racemate. —  1.  Th©  solution  of  manganous  carbonali 
in  the  acid  diluted  with  40  pts.  of  water,  yields  after  a  while  trnnppareut, 
flesh-coloured  prisms  and  crystalline  grains,  very  sparingly  soluble  in 
water.  (Johu.)  —  2.  An  aqueous  mixture  of  manganous  acetate  and 
racemic  acid  yields  by  evaporation  small  yellowish-white  crystals,  which 
are  permanent  iu  the  air  even  at  3  00'^,  and  dissolve  very  aparini'Iy  in 
cold,  somewhat  more  readily  in  boiling  water,  readily  in  hydrochloric 
acid.  (Fresenius.) 

Cryttali.  FrewniUB. 

2  MdO'. „ „ 72     ....     32-43     31-&2 

C»H<0»    132     ....     &9'4d 

2  HO    „ ^ „.     18     ....       8-11 


C»H^MiiK)'*  +  2Aq „  222 


10000 


HacnnaU  of  Aranitons  acid  and  Ammonia,  —  Discovered  anil  stoIcWom^- 
triciltj  determined  by  Mitscherlich,  ni  well  ms  tlie  two  following  Bults.  —  Arf^enious 
acid  is  dIjjestL'd  with  aoueoua  acid  race?nnlo  of  ammonia,  or  bettor 
2  At.  arKeuious  acid  and  1  At.  racemic  acid  are  gradually  added  in 
alternate  small  portions  to  1  At.  neutral  racemate  of  ammonia, 
that  the  arsenifius  acid  is  always  in  excess  up  to  the  end  of  the  operation^ 
after  which  the  filtnLto  is  evaporated,  and  cooled  to  the  crystalliMin^ 
point  The  solution  takes  place  slowly,  and  requires  constant  boiling; 
for  acid  racemate  of  ammonia  is  soon  deposited,  and  a  large  quantity  of 
mrsenious  acid  remains  undissolved,  even  after  boiling  for  hours.  —  Large, 
quickly  ettlurescing  cryelals.  Between  OO'*  aud  100%  they  give  off 
altogether  4-l  p.  c.  water  and  animonia.  They  diesolvo  in  10'62  pta.  of 
water  at  15°,  and  are,  for  the  most  part,  resolved  by  evaporation  into 
crystallising  acid  racemate  of  ammonia  and  arsenious  acid,  which  remains 
iu  solution.  (Wcrther.) 

Cry»UU,  Werthrr. 

NH*0    .„ - 26    ....       9-77    asS 

A«0>  „ ™ 99    ....     37'2l     3772 

Ca^O" «, „ 132     ....     49-63     «     50'70 

HO ^ ,..       9     ....       3-39     304 

CH1*(NI1'>A80=)0«  +  Aq 266     ...  10000     101-43 

Racemate  t^  Arttnioui  acid  and  Poiasii,  —  2  At.  ar^enioua  and  1  At. 
racemio  are  added  very  gnwlually,  and   in  aUGrua.t.0  s«va.\\  y^^vs\«  Vc* 
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1.  At  neutral  racemate  of  poiasli,  wbicb  is  dissolred  in  a  larjcre 
ttty  of  n'ater,  and  inaintain<*d  fufijoveral  hours  in  constant  ebullition^ 
arffcnions  acid  hcin*;  kept  in  cxcens  even  to  iho  lost,  to  prevent  ilio  aepa-l 
ration  of  too  prejit  a  quantity  of  acid  racemate  of  ammonia,  which  woulAj 
have  to  be  redissulved  hy  addition  of  water  and  boiling.     The   liqaidj 
conrcntiuted,  but  not  too  much,  by  boiling,  and  filtered  hot,  deposits,  oi 
coolin/j,  first  small  prisms  of  acid  racemate  of  potash,  then  large  rhombi< 
crystals  of  the  double  s;ilt,  which  are  ^epamtcd,  either  by  picking  them,] 
out  or   by   treating  the    whole   with   a  small    <iuaDtity  of  warm   watery! 
filtering    from    the    acid   pot.ish-salt.   which   remains   for  the   most    parti 
nndigaolved,  and    evaporating  to  the  erystalliding  point,  during    which, 
operation,  however,  a   portion  of  the  acid   potaah-salt   in  always   repro- 
daced.  —  Large  colourless  rhombic  crystals,  having  a  pearly  liifilre.    Thej 
effloresce  gradually,  give   off  423  p.  c.  water  at  100°,  and  the  whoh 
between  155'^  and  170",  and  then  8ust:iin  a  heat  of  250"*  without  furthoi 
decomposition;  at  25.3'^,  the  residue  assumes  a  brownish  colour,  and  gives] 
off    water,    together    with    vapours,    having    an    alliaceous    and    empy- 
reumatic  odour.     The  crystals  dissolve  in  7'9C  pts.  of  water  at  15",  an^ 
when  this  solution  is  evaporated,  are  resolved  almost  entirely  into  aoii 
racemate  of  potash,  aud  arsenious  acid  which   remains  dissolved,  ev< 
when  the  liquid  is  highly  couccntratcd.  (Werthcr.) 


KO  

AnO*    

CH'O"  

3  HO  ..             

CryslaU. 

, -...  .     47-2     . 

990    . 

1320     . 

27*0 

..     15-46     . 
.,     32-44     . 
..     43-25     . 
..       8-85     . 

WcrUicr. 

1500 

32-83 

...„.     44-4G 
9*51 

C"H^K(A»0«)0»  +  3A 

q „ 305-2     . 

..  100-00     . 

101-86 

liaccmate  of  Arsnuons  ncid  and  ^oda,  —  When  1  pt.  of  rocemio  ncidj 
is  neutralised  with  soda,  then  arsenious  acid  aud  1  pt.  more  of  racemii 
noid  added,  iu  alternate  amall  portions,  to  the  boiling  liquid,  and  thesolu*' 
lion  repeatedly  ev;ipomtcd  and  cooled,  a  large  quantity  of  the  crystaU 
liseil  double  siilt   is  obt.iinod.     The  preparation  is  much   easier  than  that 
of  either  of  the  two  proreding  salts,  —  Large  crystals  permanent   in  th«, 
air,    and    having  a  brilliant  pearly  luFtrc.     They  give   off    10*65    p.  c- 
(aboul  4  At),  water  nt  100'^,  and  tlie  rest  at  1:30^.      Decomposition  begins 
at   275°.     Tlio  salt  dehydrated  at  130"*.   becomes  heated  by  contact  withi 
cold  water,  and  dissolves  completely.     The  crystals  di8.solve  in  HSil  ptJL 
of  water  at  19^  and  the  solution,  when  evaporated,  yields  nearly  all  iha 
salt   undeconiposed,    but  in  crvstals,    having  a  higher   vitreous    )ii»tro»i 
(Wertber.) 

N*0  ,.„« „ 31  -2 

A80»    ..« ^ 99-0 

CnH)» «„...... 132-0 

5  HO  450 


Wrrtl.tr. 

lOlfi 

10-27 

32*23     .. 

.     32  94 

42-97     . 

.     44-93 

14-64     .. 

H-47 

C«H*N«{A«0«)0«  +  5Aq. 307*2 


10000 


102-61 


PotftMiit-itfitimanic  liacrmnU.  —  Obtained  by  saturating  acid  racciuatv 
of  potiLsJi  with  untimontc  oxide.  Sometimes  rhombic  crv£tuls  art} 
obtained,  nciiininalod  with  four  faoe^;  eometimes  delica(e  neotlle«,  whicb 
liecomr  opnquc  whon  expo>*i'd  to  the  sun.  (Berzclius.)  Fi^.  Q2,  wilboot 
the  7)-fuce,  a  :  a  =l  Mj"  55';  <i  :  tt  beliind  =  140^;  a  ;  «  =  118*  1; 
//' :  It  =  94""  40'.    (Prevostayo.)  —  The   air-driotl   crystals  coqtAin   13'i6> 
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p.  c.  potash,  and  are  tlierefore  C''H*K(S1>0»)0'»  [  +  At]].  They  give  off 
water  of  crystalJisatiou  at  100^;  the  salt  dried  at  lUO'  givea  olF  5'50  p.  c. 
water  at  260'',  witbout  becuuing  coloured,  exactly  tliereloro  like  tartar- 
emetic.  (L\eh\gt  Ann.  Pkann.  !20,  134.) 

Racematb  op  Zinc.  —  1.  The  aqucou:]  acid  dissolves  zinc  readily 
with  evolution  of  hydrogen,  and  doimsits  the  rcenlting  salt,  partly  im- 
mediately, partly  on  evaporatinn,  in  wliite  nee^llci*,  whose  aqueous  solutioa 
is  very  apt  to  turn  aiouhly.  (VValoIiuer-)  —  2.  Thu  free  acid  precipitates 
from  acetate  of  zinc  a  jelly,  which  dries  up  to  a  whito  viscid  inoj^a.  This 
roa88  18  nearly  insoluble  in  wattfr,  but  di*aidve«  more  readily  in  raceuiic, 
and  still  more  in  hydrochloric  acid.  (VVertbcr.) 

Staxkocs  Racemate.  —  The  aqueous  add  diasolvea  tin  very  slowly, 
and  yields  by  evapoi-ation,  colourief?5  eix  and  eiglit-sided  prisuiSj  eolublo 
iu  water.  (\Valchaer.) 

HacemaTE  of  Lead.  —  lABpts.  of  the  cryiUUised  acid,  mixed  with  a  treble 
quaotity  of  lend<ozide  and  with  water,  and  dried  over  the  water-b«th,  give  off  32'7G 
p.c.   water,  and   Anmpwhat  above    IOC.  'MVi)7   ji.   c.    (4    At.)   in   all.   tBerzclius.)  — 

1.  The  free  acid  precipitates  from  ueutnil  acetate  of  lead  a  snow  white 
crystalline  powder  (Fresenius);  if  the  raccniic  acid  is  iu  excels,  the  vessel 
becomes  covered  with  a  crystalline  crust;  if  lUo  boiling  acid  is  mixed 
with  only  just  giiftieient  acetate  of  lea^l  tu  render  the  precipitate  perma- 
nent, and  then  filtered  boiling,  it  yields  on  cooling  a  few  small  needles. 
(FreseDius.)  —  2.  Neutral  racemate  of  eoda yields  a  flocculent  precipitate, 
consisting  of  slender  nec<lles.  (WaUhncr.)  The  fialt  after  drying  bus  a 
density  of  only  2*530  at  \\f,  much  smaUcr  therefore  than  that  of  tar- 
trate  of  lead.  (H.  Ruse,  I:*ogy.  33,  48.)  The  prucipitalcJ  salt  contains 
no  water.  (BcrzeliuK.)  After  ignition  in  a  close  vessel,  it  leuvcf  a 
greyish-black,  coherent  niads,  which,  after  cooling,  takes  fire  in  the  air, 
globules  of  lead  then  appearing  on  the  surface,  and  quickly  burning  to 
oxide.  (Bottger.)  —  The  salt  dis.^olves  in  racomic  acid  (Walcliner^,  and 
more  readily  than  tartrate  of  lead  in  tartaric  acid;  and  the  solution  of 
the  salt  in  the  hot  acid  yields,  on  cooling,  small  crystalline  grains,  which 
wheu  bcd,tcd  crumble  to  a  fine  powder,  with  slight  decrcpilatiou  and  loss 
of  water.  (Borzelius.) 

(1.)     Oytiallinc  enut  dried  at  100'',  Benelitts.    . 

2  PbO  « „     224     ....    62-92  62-75 

C'H^O"    „,     132     .  .     3709  ,     37"25 

C?H*Pb^O" 336     ,       inOOO     lOO'OO 

Ferrous  Racemate.  —  1.  The  aqueous  acid  acts  upon  iron  with 
evolution  of  hydrogen,  forming  soft  white  needles,  which  dissolve  but 
very  sparingly  in  water,  and  when  exposed  to  the  air.  gradually  change 
into  the  yellow  ferric  f*a.h.  (Walchner.)  —  2.  Fcrroun  8ul|ili:ile  added  to 
an  aqueous  mixture  of  acetate  of  potash  an<l  nicemic  acid,  produces  a 
white  precipitate,  which  soon  turns  greenish  and  brown,  if  the  air  has 
access  to  it,  but  dries  up  in  vacuo  to  a  yellowish  white  powder.  This 
powder  dissolves  sparingly  in  water,  readily  in  niincr.il  acids,  rapemic 
acid,  ammonia,  and  poUiiin:  the  acid  solutions  arc  not  precipitated  by 
alkalis,  nor  the  alkaJiue  solutions  by  acids. 
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frnic  IfTiiate,  ad  fltMeJ  6«b  s  Wac  mIi,  p&  ft  red 
vUdh,  vbcs  Brapafifcrf,  rtill  ^rpMitB  »  portiov  of  faftsic  ,-^. .,    . 
vp  to  &  Wovv,  W^  fi^fcU  wmBL,     TU«  mm>  k  ecmpl^cc-lj  precipij 
bwm  tW  a^MiM  MfatMB  bj  aievkol;  the  toiKtaMi  u  U«o  preclpi 
I7  fanwjuaMe  W  pacaMsm  bai   sot  bf  sQcalM;    (FreBemns.)  — 
WngBJA  relWv  meti^itm  «f  fcrrie  l^pifaae  in  ^frxce«  of  f]  tli«  mqaeoud 
Mad.  ■■■ifaaTIi  lam  ttt  uilaai  fcj  eaBrenoa  mto  l«rroas  salt,  boUi  lu 
"  "  "  (W^e^KT.) 

— TW  aWfv  wJwtiwi  «l  (emc  hjdf^U  m 
tKe  ftqaeoos  acid,    £sntt  viih  kauaaum  a  eUar  nistxu^,  vbicb,  wbta 


Aeaxra»diB 


erapov^ed,   drpoaits  gnaalat    my  cMilT  solaUe  t|i  fl^ff*   ^^  ^^ 

aotatkai  »f  the  acid  potui 


taiaia^  a  la^Kc  4|aaatitj  of  laiMnaia    (Walckncr.) 

P^tami>-fvTie  MaeammU.  —  Tbt  aneoi 
salt  dijreiilaa  vitk  lasric  kjtdiatr.  jiaUa  a  laJ  Wiiau  61tnt«  wbict  dcpo- 
ntaafaaaaeiMk  «a  erapetBtioa.  —  a.  Tim  baeic  ait  h  a  li^ht  yellov 
paw<lgf,  wkkfc  cfcan  ana  wclU  ap  m  ibe  fire,  leaving  &n  aikatiI]<^  a^l; 
It  M  ■!■<■■<  iMolaUa  ia  water,  hit  dnfoi^w  in  eold  potadt  ley,  (arming 
a  4aric  jcroea  limid  wbidi  yields  a  eaficws  brovaich  green  preeipitale 
wbeo  beated.  — 6.  Tbs  liquid  fikeird  rnoa  like  tpIIot  powder  remaiDa 
lAemr  irbes  fartber  erapotated,  and  leaves  a  broiraUb- black,  crysttUlo- 
granular,  deliqaeeceot  maa;  aod  oa  diasolring  tbia  maas  io  w&ter,  &a 
additional  qoantitj  of  basic  alt  is  separated,  and  a  broimihb  yellow, 
cli^btly  alkaline  Ijonid  prodoced,  wbicb  is  not  precipitated  by  putasb, 
and  but  filowljr  and  incompletely  bjr  ycUow  or  red  prub^iate  of  poUisL 
(Freaenios.) 

Racckate  of  Cobalt.  —  1.  Recently  precipitntcd  protoxide  of 
cobalt  forms,  witb  raceraic  ucid,  a  Ftiongiy  acid  red  solatioOf  whicb,  wlien 
evaporated,  deposita  dingy,  pale  red,  crystalline  crustA,  froc  acid  cry.stal- 
lifiinp:  out  at  the  same  time.  —  2.  A  rolxtore  of  acetate  of  cobalt  and 
raeemic  acid  left  to  erapornte  in  a  warm  place,  jield>*  the  Kune  rru5t«. 
(Prefenius.)  —  Palo  red  crvstallinc  grains.  (Winkclblccb.)  —  Tbe 
dissolves  very  slowly  in  water,  whether  cold  or  boilin;j,  more  readij 
raccDiic  acid,  whence  it  is  not  precipitated  by  alkalis;  still  more 
in  hydrochlorir  acid  aod  in  poto^b-ley.  Tbe  reil  hydrochloric  acid  so)i 
tion  forms,  witb  caustic  ammonia,  potash,  or  their  carbonates,  a  preci- 
pitate which  dissolves  in  excess  of  the  alkali,  the  liquid,  bowever,  soon 
bccdftiing  turbid,  and  a  dingy  blue  precipitate  being  formed.  The 
beautiful  violet  solution  of  the  salt  in  caustic  potash  is  not  altere^l  by 
boiling,  but  forms  spuutaneonsly  after  a  while,  and  more  quickly  on 
addition  of  water,  a  dingy  bluu  precipitate,  lotting  its  colour  at  the  same 
time.  (Frcscuiug.) 

liacenvitf  of  CobiU  and  I^Uauium. •—The  beautiful  rej  acutnU  aelu- 
tion  of  the  roceuLly  precipitated  protoxide  in  warm  aqueous  racenate  of 
pototfli,  becomes  turbid  by  evaporation,  and  deposits  a  ]>alo  red  cry^al- 
lino  crustf  from  which  the  potash  cannot  be  completely  extracted  hy 
washing.  The  crutit  disiolvea  sparingly  in  water,  eaeiJy  lu  ncemic  aoiJ. 
or  in  putusb.  (Krcscnius.) 

Racbuate  av  Nickel.  —  Tbe  aqiieoos  solution  of  acetaie  of  niekel 
ixed  witb  raccnitc  acid  and  evaporated,  forma  four-sided  Dcedle«  of  • 
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beautiful  green  colour.  These  crystals  effloresce  very  slowly  in  dry  air 
at  ordinary  temperatures,  quickly  at  100°.  They  dissolve  very  sparingly 
in  water,  even  at  a  boiliug  heat,  more  readily  in  racemic  acid,  still  more 
readily  in  hydrochloric  acid,  whereupoii  a  small  quantity  of  carbonate  of 
potasli  produces  a  precipitate  whicn  redissolves  in  a  larger  quantity. 
With  potash-ley  the  salt  forms  a  green  solution  which  becomes  turbid 
when  heated  and  does  not  recover  its  transparency  on  cooling.  (Fre- 
senius.)  In  a  hot  solution  of  carbonate  of  soda,  it  dissolves  abundantly 
and  with  evolution  of  carbonic  acid,  forming  a  liquid  whiqh  solidifies  i;i 
a  jelly  on  cooling.  (Werther.) 

Needles.  Fresenius. 

2NiO  75  ...  25-25     25-47 

C»H<OW    132  ....  44-45 

10  HO    90  ....  30-30 

C^H^NPO^+lOAq 297     ...  100-00 

Racemate  of  Nichd  and  Ammonium.  —  The  aqueous  solution  of  acid 
racemate  of  ammonia  yields,  by  digestion  with  excess  of  carbonate  of 
nickel,  and  filtration^  a  green  liquid;  and  on  evaporating  this  liquid, 
green  flakes  are  deposited,  from  which  the  ammonia  cannot  be  completely 
extracted  by  washing.  (Fresenius.) 

Cuprous  Racemate.  —  The  aqueous  acid  exposed  to  the  air  in 
contact  with  copper,  deposits,  after  several  days,  a  greenish  blue  cnprio 
salt,  and  if  then  evaporated,  yields  white  oblique  rhombic  prisma  which 
dissolve  pretty  readily  in  water,  and  form  a  yellow  precipitate  with 
potash.  (Walchncr.) 

CupRic  Racemate.  —  1.  The  free  acid  added  to  a  solution  of  cupric 
sulphate  throws  down  at  first  only  a  hvr  grains,  but  gradually  the  whole 
of  the  copper.  (John.)  If  the  solutions  are  mixed  hot  and  concentrated, 
bluish  green  tables  are  formed  after  a  while.  (Werther.)  —  2.  A  dilute 
solution  of  cupric  acetate  mixed  with  free  racemic  acid,  forms  light  blue 
four-sided  needles.  (Fresenius.)  —  3.  Neutral  alkaline  raceraates  preci- 
pitate cupric  salts  (Walchner),  forming  a  siskin-green  crystalline  powder. 
(Werther.)  — The  needles  (2)  are  permanent  in  the  air;  effloresce  at  100°; 
dissolve  very  sparingly  in  cold,  somewhat  more  freely  in  boiling  water; 
readily  in  hydrochloric  acid.  The  solution  acquires  a  fine  blue  colour 
when  mixed  with  potash,  but  is  not  decolorised  thereby  siyen  on  boiling. 
(Fresenius.)  —  The  green  powder  (3)  is  not  much  more  soluble  in  water 
than  cupric  tartrate;  it  dissolves  readily  in  caustic  potash  or  soda,  but  in 
the  carbonates  only  when  heated.  (Werther.) 

Needles  (2)  dried  over  oil  of  vitriol.  Fresenius. 

2CuO   80     ....    32-2G     31*75 

CH^O^o 132     ....     53'22 

4  HO.: 36     ....     14'52 

C?'H*CuaO"-i-4Aq 248     ....  100-00 

Potassio-cxipric  Racemate.  —  The  sky-blue  neutral  solution  obtained 
by  saturating  a  warm  aqueous  solution  of  acid  racemate  of  potash  with 
cupric  carbonate,  deposits,  when  evaporated  over  oil  of  vitriol,  blue 
crusts  destitute  of  crystalline  structure;  they  are  but  sparingly  soluble 
in  water,  even  at  the  boiling  heat,  and  cannot  be  freed  from  potash  by 
washing:  (Fresenius.) 
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cspric  raceoaste  (3)  stimd  «p  with  w*ier,  aW  &kMlala  aloibal  cvafaS^ 
adiM  ao  M  to  fono  a  Uyer  oa  t^  Uf,  ligkt  Uae  taUet  an  SarwatA  aft 
tfca  boOon  of  the  reaael,  and  decp-Uae  aaaJlai  aft  tU  oaatHi-Mflarc  <f 
tKe  two  UqaiiU.  The  lablei  may  he  mjirtallwJ  Irjr  AmmMw  them  ia 
hot  water  and  pouring  a  layer  of  akohol  oa  the  nfllBM  af  vLt  li^nd. 
They  diasulre  sparingly  ia  eo&d,  bok  readily  in  Wc  wal«t:  Tha 
may  be  boSed  for  a  long  time  without  deeoaipamJoa;  it  ia  aol 
pOM  by  eoda  in  the  cold  erea  after  the  lapiae  td  aercsBl  ve^a; 
boiled  with  aoda,  it  depoeitf  cuproaa  oaiae.  (Wcrther.) 

Wcfthcr. 


?  v-n      ........ 

,  ,  f^' 

20-79 

U-tt             I  I'M 

2  r«o 

aa-a 

tt-M            tt-U 

c«u*o» 

i»-n 

37-Sl 

8  HO „ 

72  0 

21-M 

2C«O.C»H*N^O«*8Aij.    


346-4 


lao-w 


10(^25 


whidh, 


6.  Werther  once  obtained  by  the  tame  mode  of  prepaiatkm 
alcohol,  dark  blue  rectang^ular  octohcdronA,  which  gare  off  19'93 
water  at  1U0\ 

c.  The  dark  hiae  solation  obtained,  with  erolatioa  of  earboiiM 
hj  boiling  capric  racemate  with  aqoeous  carbonate  of  soda,  yield*  bath 
on  addition  of  alcohol,  and  by  erapoiution,  a  light  blue  powdo' 
giTea  off  3*88  p.  c.  water  at  100",  and  didsolres  dowly  in   eold, 
readily  in  hot  water,  forming  a  neutral  liquid  which  neither 
nor  decompoees  when  evaporated.  (Werther.) 

Werther. 
Ocioktdromh.    f^J^^ 

KaO  ^ . «^,.«    M-M    — .-     10-78  * 

CaO  ..^ ^ II-W    »4-24 

HO „ 1903  3«8 

MEBCVRora  Racbmate.     The  acid  forma  with  mercuroos  nitrate 
white   precipitate   which   blackena   on   exposure   to   light.    (Walefaner.), 
The  Boow-wtiite,  heavy  powder  acquires  a  greyish  brown  ooloar 
exposed  to  tlie  6un  for  a  few  raiuutcs:  it  ia  inaolablc  in  water  aad  \m\ 
leeemic  acid,  but  diasolvea  readily  in  nitric  acid,  forming  a  liqnid  whieh 
IS   precipitat«d    light   grey   by  ammonia,   olive-green    by    earbonate  of] 
potash  in  the  cold,  and  black  on  boiling.  (Freeenios.) 

Racemate  of  Silver.  —  On  adding  a  hot  and  moderately 
■olution  of  acid  racemate  of  ammonia  to  uiirate  of  eilver  heated  to 
80" — ^b^'f  till  the  precipitate  begins  to  become  permanent,  the  lionid 
yieldd  on  cooling,  dazzling  white  crystalline  scalofi,  havine  a  lustre  like 
that  of  polished  silver^  a  sp.  gr.  of  37752  at  16",  and  less  eolnble  ia 
water  than  the  tartrate.  (Liebig  &  Rodtenbacher,  Ann*  Fharm,  3d,  133.) 


Dned. 

2  A? 216     ....     59-3t 

C«H*0»* 148     ...     40  66 


Liebif  & 
Bnllcubachcr. 

.     &9-29 


Lichig 
{Aim.  Pkmrm, 
26,  i:i3.) 
&9  1t 
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Rncemic  acid  dissolves  in  48  pt«.  of  aAd  alcohol  of  sp.  gr.  0'809, 
(WalcLDer.)     The  solution  docs  not  rcddea  litmus.  (Pclouzc.) 

Parat&rtralic  Acid.  ^^^H 

E.  FnEsiv.     Ann.  ('him.  Fht/s,  68,378;  also  Ann,  Pharm,  30,  161;   also^^H 
J.  pi'.  Chetn.  16,  339.  V 

Pulverised  racemic  acid  is  heated  in  a  porcelain  dish  to  a  temperature 
BOiuewbat  above  200°  till  it  melts,  removed  from  the  fire  while  yet 
perfectly  Quid  and  c^jlourletfs;  dissolved  in  water;  the  eolutioa  suLurutcd 
with  mrhonato  of  barytii,  and  filtered  from  racemate  of  baryta;  and  the 
filtratQ  decomjKtscd  by  the  proper  quantity  of  aulphuric  acid. 

The  acid  is  colourleiss;  is  reconverted  by  water  into  racemic  acid; 
dcliqiicfices  in  the  air;  is,  in  the  hyp.  anhydrous  state,  ^  C*H*0",  and 
saturates  1^  At.  base.  It  forms  with  all  the  alkalis,  soluble  salts,  which 
are  reconverted  by  water  into  racemalea.  The  baryta-salt  contains 
43*2  p.  c.  baryta,  the  lime-salt  21-1  p.  c.  lime. 
The  lead-salt  contains: 

Fremjr. 

PbO 50-07 

C - « 1800 

H  — 1  j;! 

O 30*40 

100-00 


Fremy.     Jbid. 


Paratartrelic  Acid. 


Produced  from  paratartralic  acid  by  continued  fusion;  prepared  like 
tartrelic  acid.  Exactly  like  the  latter,  and  converted  into  racemic  acid 
under  the  same  cireunidtances  as  tartrulic  acid  into  tartaric.  May 
likewise  bo  regarded,  iu  the  hypothetical  anhy<iroU8  state,  as  C'*H*0*'*, 
but  saturatea  only  I  At.  ba«o.  The  b:iryta-8alt  contains  3604  p.  c.  and 
the  lime-salt  17"4  p.  u,  of  alkali.  (Fremy.) 


PbO 

c 

Ltad-Mli. 

,     43-20 
,     22-99 
.       1-91 
..     3190 

From  jr. 
to    4y-43 
„     I9'26 

H 

O 

..       139 

..     30-72 

300-00 

„  joo-oo 

Anhydrous  Racemic  Acid. 

FkK.MV.      Ibid. 

Racemic  AnMydride,  Trau6enaitAydrid,  wauerfrfie  TVoudowawrfl,  Acid0  parafar- 
tarique  anAydre, 

By  heating  racemic  acid  till  it  frotlia  aud  solidifies. 

Resembles  tartaric  anhydride;  likewise  forma  a  jelly  with  water,  aud 
has  a  slightly  sour  ta^te. 

In  contact  with  w:itor,  it  Is  gradually  converted  into  paratartrelic, 
paratartralic,  and  racemic  acid  eucccssively.  (Fremy.) 


3S2  TB3UXK  3XCZIZS    CS- :  ODCZS-SrCXnrS  CQH)*. 


*C 

4 

.**!■. 

S9-T7 

c"^^-:-" 

-  '-i 

..  :hm» 

199^Q 

BacGzxfSJSthjisc  Add. 
GrtKi2t-VAXiT.  ':v>:-      -lv«.  Ci«.  Pi>*-  ^2-  77;  ako  Jwi-  PAam. 

Jf4f.t;Jn"ci.^M-c-T.     Jh^f:^i7^I«b^*T■J<!»pic-r,     PcrnuC^tevmasiWa    AeiA 


cu  P-'ytr-cTa-at.  u  f  :c  tMrsrmtXtyx  lead   p.  33$). 

P-T'C'T-firj.  Slj^t  -■^■^-«^?"'-fcy  priass.  prwing,  by  timncitiflp  rf  the 
KatRol  e«ir«s.  iz.:.'  r*  :  — t:-f  tr.?CL*-     L:c«iorw«.  hsrinr  a  soar,  not  sweet 

facte. 

C^-i;:£j»*^.  Gwria.         Dsnas  &  Firw. 

1>  C                                  ^i     —  U^     —     35-«  . 35-15 

9H-_      _                       »     _  5-*d     ._       5-41  .    _.       5-10 

13  O              1*4  €*>-i2     ._     59-51  . 59-75 

C^HXH-Av  1:3     _  !»<'>    _  lOOiW 100  00 

D^^fymp-M-' -CUV.  Tc*  aciJ.  wfcea  fsbjected  to  dry  dUtillation,  or 
wben  bariiC.  exhil*::*  the  ^c:e  pbencmena  as  tartromethylic  acid.  Bj 
toiiic?  villi  va:er,  i:  U  re^.-Iveu  into  woc-d-^irit  mod  ncemic  acid,  bat 
Dot  SO  rea^iiiy  as  noenioTinic  acid;  and  its  aqneons  eolatioo,  when  left  to 
craporate  £reeiv.  jieids  ibe  crystals  in  their  ongioal  state. 

C'/mhiR/ttiom.  The  acid  dissolres  rety  eafily  in  cold,  and  in  ail 
proportions  in  boilin:*  ITa/^-r. 

Bacfmom'fhifh^tr  •/  Pij/^jfh.  —  Obxaiced  like  the  tartrometbi^te. 
Right  pri^tn$,  colourless  and  incKlorr>Ds.  Id  racoo  over  oil  of  ritriof  they 
give  off  4-2j  p.  c.  water.  They  soften  at  10U\  melt  at  150%  and  yield 
at  200'  the  same  prrrlacts  as  tart romethy late  of  potash.  By  oontinoed 
boiling  with  water,  they  are  revived  into  wood-spirit  and  acid  moeiDattf 
of  pota«h.  They  dissolve  in  hot  water  more  readily  than  in  cold,  bat  are 
insoluble  in  wo<k1 -spirit  and  in  9o  p.  c.  alcohol. 

Cryttch.  G  arria. 

KO    4;-2  ....  22-35  22-25 

IOC    60  0  ....  29-41  2»-3r 

«  H  8-0  .  .  3-79  -  3*89 

120    9G0  ....  4515  45-49 

C-''H*KO'*rAq 211-2     ...  100-00     100*00 

An  cxcQHH  of  the  acid   formSj   with   a^^ucous  PotaA,  an  amorpboni 
pulverulent  precij)itatc,  soluble  in  a  larger  quantity  of  water. 

'^'niilarly,  an  excess  of  acid  produces,  with  iSoda-Uy,  a  granular  pre* 
,  soluble  in  a  largo  (quantity  of  water. 
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Bacemomelhylaie  of  Baryta.  —  The  acid  former  with  baryta-water,  a 
precipitate  soluble  in  excess  of  acid.  The  neutral  salt  is  oMaiaed  like 
the  tart romethyl ate.  Colourless,  bitter,  oblique  rhomboidal  prisms. 
Angles  of  the  lateral  edges  =  119°  and  61°;  inclination  of  the  base  to 
the  two  lateral  edges  =113°  and  87°.  [There  is  a  figure  wrong  here.]  The 
crystals  effloresce  in  the  air,  giving  off  3  At.  water  out  of  the  4  At. 
which  they  contain,  and  leaving  a  residue  which  gives  off  38  p.  c.  more 
water  in  a  dry  vacuum.  They  soften  at  60°;  give  off  vapours  at  100°, 
which  condense  in  beautiful  crystalline  laminso,  not  consisting  of  methylic 
oxalate;  these  lamins  melt  at  105°,  boil  at  120°,  and  are  converted  at 
130°  into  a  transparent  colourless  liquid,  which  turns  yellow  at  175°,  and 
at  205°  yields  a  distillate,  consisting  of  water,  wood- spirit,  methylic 
acetate,  and  a  crystalline  substance  apparently  identical  with  the  above. 
The  effloresced  salt  yields  this  crystalline  sublimate  only  at  130°,  and 
does  not  emit  strong  fumes  till  it  is  heated  to  140°.  The  salt  dissolves 
in  hot  water  more  readily  than  in  cold,  is  insoluble  in  wood-spirit,  and  in 
fi5  p.  c.  alcohol. 

^^oregeed,  Ga^rin. 

BaO   7C-6     ....     31-83     31*47 

IOC    600     ....     24-94     2450 

8  H    80     ....       3-33     3-38 

12  O    960     ....     39-90     40  65 

C«»mB«p"  +  Aq 240-6     ....  10000     10000 

The  aqueous  acid  forms,  with  gtrontia-^aUr^  a  precipitate  which  is  not 
soluble  in  excess  of  acid,  but  dissolves  in  a  large  quantity  of  water;  and 
with  lime-wateTj  delicate  needles,  insoluble  in  excess  of  acid. 

It  dissolves  zinc  and  iron  with  evolution  of  hydrogen. 

From  neutral  or  basic  acetate  of  Uad,  and  from  a  concentrated  solution 
of  nitrate  of  silvrr,  it  throws  down  flakes  insoluble  in  excess  of  acid. 

Racemonicthylic  acid  dissolves  readily  in  wood-$piri^  and  in  alcohol^ 
sparingly  in  et/ter.  (Guerin.) 


Bacemovinic  Acid. 

C«H"0"  =  C*HW,C»H*0". 

GuKRiN-VARRy.    (1836.)    Ann.  Chim,rhy8,  e2j  70;  bUbo  Ann.  Fharm. 
22,  245;  also  J,  pr.  Chan,  9,  372. 

Weintrauberuiiure,  Aethertraubensaure,  Aeide  pareiartrovinigue. 

Formation  and  Prepnrtttion.  In  general,  similar  to  that  of  tattrovinic 
acid.  As,  however,  racemic  acid  is  less  soluble  in  alcohol  than  tartaric 
acid,  it  is  necessary  to  use  4  pts.  of  absolute  alcohol  to  1  pt.  of  racemic 
acid.  The  liquid  must  also  bo  gently  boiled  in  the  retort,  with  cohoba- 
tion,  till  the  solution  evaporated  to  a  syrup  no  longer  yields  any  deposit 
on  cooling.  It  is  then  to  be  diluted  with  water,  and  saturated  with 
carbonate  of  baryta;  the  filtrate  evaporated  in  an  open  vessel  at  50"  to 
60°;  and  the  crystallised  baryta-salt  decomposed  by  sulphuric  acid,  just 
as  in  the  preparation  of  tartrovinic  acid. 

Prop€rtie$.  Colourless  obliqne  rhombic  prismf,  wboae  baae  is  less 
obliquely  inclined  to  the   IfttenU  edges  than  that  of  the  orystals   of 


z^ 


PUJiAKT  >XCLZrS  CH^:  OTT^CC-3CCCXJ;CS  CVHA' 


tertroTiaic  aM. 


wHkm 


12  C 
II  H 

13  O 


n 

II 


U-C2 


U-42 


cwi»o»4-JM. 


»7 


TW 

acid,  ito  deeoMponfc 

Mlphuie  acid,  aad  Vt  ^SiB?  ^'^  40  pu.  of 

mnt\  M  tkoad  of  UttroviBie  aod. 


lOlllB^ 


^lydHuDatM,  ly 


like  flat  of  Urtrorinol 
I  vitb  aitrie  dt 
an  iikewiae  tkm 


ne 


TBij  flasiij  in  vater,  aiMi  U  hJ^  jr 


CSaittafffHWW. 
(leltqaeseent. 

Tbe  Sacemo9inat<t,  or  foraHiirtruiiiirfin,  nwriahfe  Ifae  taitjoriaatei  ia 
most  respecte,  bac  fom  lea  heantUttl  ci^rstel*;  ^^d  tkese  ecTstaU  ooalatn 
a  l&r|e«r  quantity  of  water  of  crystaUisatMO,  vbkb,  bowervr,  is  giran  off 
in  a  dry  vacaom,  so  that  tbe  restdoal  aalta  agree  ta  coaipoaittoa  vhk  the 
drj  tartrovinates. 

Rac^tnovut/iU  of  Poiath.  —  Obtained  in  the  tiwff  maaaer  aa  the  taitro- 
rioate.  Colourle&e,  four-sided  aud  apparently  aqoare  prisms,  traneated 
at  the  termiod  edges  {c^/mpare  PreTootaye,  ^V.  Anm.  Ckim^  Pk^  3,  140). 
The  crystals  have  the  taste  of  taitrorinate  of  potash.  Giro  off  7*9^  pu  e. 
water  u  a  dry  vacanm. 

Ctfwimk.  Gm^rio. 

KO 47-2  .-  20-15  „.     ,     19-»5 

C°H»C" -. 169-«  ...  7216 

2  HO 180  „.  7-69                   7-65 


I 


C»H*KO"  +  2Asi 23*2 


100-00 


The  acid  added  in  excess  to  an  aqueous  solatlon  of  potash  precJpitilM 
a  fine  povder. 

Baccmtmnatt  of  Soda. — Tbe  acid   funius  with  aqaeoas  soda,  mtm 

when  the  latter  is  in  excess,  a  precipitate  which  is  insoluble   in  cold 
water,  and  incrcajies  on  adding  the  acid  in  excess. 

RiUcmovinaU  of  Baryta.  —  Prf)Mr«/ios,  ritf.  n^.  —  Small  white  needlM; 
united  in   ooduloo;  they  give  off  6*95  p.  c.  water  in  a  dry  racunm,  dia* 
solve   in  hot  water   much    more   r«idily  than  in  cold,  are  iosoloblo 
absolute  wood-spirit,  and  in  95  per  cent,  alcohol. 


BiO 

It  C 

„ 76-6     . 

- 720     . 

2906 
..     27-32     ... 
.      4-17    ... 
.     39  45     ... 

GdMs. 
28-74 
™     27-62 

UH.« 

ISO - 

™.     II'O     . 

1040     , 

....       4-24 
..     39M0 

C«H*B*0«  +  2Aq. 

..  263-6     . 

.    100-00     ... 

10000 

£Kroii(»a-water  forme,  witli  the  acid,  a  precipitate  which  dissolves  la] 
exeesi  of  that  acid;  ^'ni^-watcr,  a  precipitate,  insoluble  in  racemoTiaic 
but  sfdnble  in  nitric  acid. 

The  dilute  sold  dissolvea  tine  and  iro7\j  with  evolution  of  hydx'Ogaa. 

It  forms  a  white  precipitate  with  neutral  acetate  of  Itad. 
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Hftcem/mnaU  of  Silver.  —  I,  The  acid  forrng,  with  nitrate  of  silver,  a 
precipitate  consistinc^  of  delicate  white  needles. —  2.  The  concentrated 
solution  of  the  potash  or  baryta-salt,  added  to  solution  of  nitrate  of  silver, 
likewise  throws  down  needles,  which,  after  heing  wu-shod  in  the  dark  with 
cold  water,  and  dried  below  50^  give  off  nothing  in  vacuo  over  oil  of 
vitriol;  turn  red  and  afterwards  brown  when  expi>»cd  to  light;  decompose 
at  100^,  even  under  water;  and  are  Hparinglj  soluble  in  water. 


12  C   

9  H 
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Racemovinic  acid  diaaolvei  very  readily  in  alcohof,  but  is  insoluble  in 
eUtft',  (Guerin.J 


Antitartaric  Acid. 
C»H*0"  =  C''HW,0». 

Pasteur.  iV,  Ann.  Chim.  Phps.  24,  442;  28,  56.  —  Compt,  retid.  28, 
477;  29,297.  — Biot's Report  upon  Pasteub:  Compt,  rend.  29,  433; 
N.  Ann.  Chim,  Phyt.  28,  DO. 

Laimraeemie  acid,  Lmpotartaric  arid. 

Racemic  acid  may  be  regarded  as  the  indifferent  compound  of  tartaric 
acid  with  an  equal  qiuintity  of  another  acid,  y'xt.AntUnrtaric  acidf  which 
agrees  exactly  with  tartaric  acid  in  most  of  its  properties,  but  with 
regard  to  cryatalline  form,  thermo-electricity,  and  action  upon  polarised 
li^ht,  exhibits  diainetrtcally  opposite  chamcters,  these  characters  com- 
pletoly  noutra))Hin;>  one  another  when  the  twu  acids  are  combined  in  tho 
form  of  lacemic  acid. 

Racemic  acid,  and  most  of  its  salts,  crystallise  from  their  aqueous 
solutions  unaltered;  but  on  evaporating  and  cooling  n  solution  of  raoemato 
of  soda  nnd  ninmonia,  or  of  raoemate  of  soda  utid  pota^^li,  wo  obtain, 
instead  of  a  douUo  raceniate»  equul  weights  of  two  kinds  of  crystals, 
which  have  the  same  form,  the  one  being,  in  fact,  the  exact  retlectod 
image  of  the  oth(^r,  but  exhibit  certain  hemihedral  faces,  which  in  one 
kind  of  crystal  (identical  with  that  of  tartrate  of  soda  and  amiiionin, 
or  of  soda  and  potash),  are  situated  to  the  right,  and  in  the  other  kind, 
which  may  be  called  antitartrato  of  soda  and  ammonia  or  potash,  to  the 
left,  when  the  crystal  is  held  in  tho  same  position  before  the  face.  Each 
of  these  two  kinds  of  crystaU  dis.3olvod  by  it«clf  in  water  produces 
rotation  to  tho  right  or  to  the  loft,  and  when  added  to  dilute  solutions 
of  lime  salts,  throws  down  tartrate  or  antitartrate  of  lime,  but  only  after 
some  time;  but  the  united  solution  of  the  entire  maas  of  crystals,  as  also 
the  niotherdiqnor,  exhibits  no  rotatory  power,  behaves  like  racemate  of 
potash,  and  wlion  added  to  lime-salts,  immediately  throws  down  aa 
amorphous  powder,  or  delicate  lamintc.  The  two  kmds  of  crvstula  are 
elected  out  by  examining  tho  position  of  their  hemihedral  nices,  and 
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poifieJ,  e*^  far  knif,  hj  ncrjiUlfimliaB,  th»  ■wibtt^vor  R«ai]Ufi{ 
tbe  amII  ^vaatrtj  oC  netmmte^  -vkxlt,  m  it  h  sBpatfn>l«  to  effect  & 
eoBplfl«e  Tf— -•"■^  ol  tW  tv»  Ida4a  W^  orvteb  hf  Be<-kuuoU  •elee<»OB, 
Ws  bees  leyradaeeid  &aai  t&e  ivo  lyp  mIji   alfi  vbca  rcdxseotred  ia 


ITfaen  Ute  cr^Ttak  t&iu  parified,  vkne  beauWdnl  £Mef  lie  to  tlie  n^ltt^ 
are  ^'neelfcd  ui  water,  dbe  MtataoB  pMJfilaNil  bf  ahnteof  lead,  and 

wlttd^  fnm  an  ex| hi ■!■■#■  »ttk  vHli  it,  appean  to 


i^ne  lA  cveiy  tBipeet  wiCb  kartaric aoiL^—  Bj  wfjAyiugjh^  aaaM  treat- 
tke«  cmtak  wWm  heaaiWa' 


la  tke«  cfjitak  wWm  heaaiWJral  fiMoa  an  wt— trJ  to  Ibe  Joft,  w 

Tlw  eefantioa  of  Uie  two  aeUs  aajr  Ukeviae  be  afcctaJ  bj 
of  tbe  eoaapottnda  of  raoemie    aei<l  with   aadwaicoM   and 
From  a  aolBtioe  of  dae^eoteiiie  ia  taemie  add,  antitartnte  of  ciadto- 
nidae  cryiteltitee  oat,  fint  at  a  eettaia  decree  of  eoaomtratioa;  firooi  a 

iif  lannMitn  nf  rhiaiiiam.  Ihn  liitnlr 


PropaiieL  Tbe  eijitala  of  antJtartane  acid  a|^ree  exacdj  ia 
aaee,  fonn,  magnitade  of  angles,  ffpecxfic  gmriir  O  75),  compoatioo, 
solnbilit/  ia  wmlcr,  &C}  vitk  tartanb  arid,  With  exceptioa  of  ibe  tbree 
foliowing  pbjBical  properties. 

1.  CrytialiiH^  /Vw;  Wben  a  crjrstal  of  terline  or  aatiUrtane  add 
(Fuf.  XdO)  u  held  towards  the  oUerrer  in  such  a  po&itLon  ihat  the  i-Cmo 
aball  he  oppo«iCe  to  the  eje,  and  below  t  shall  be  the  /-face  (coitoealcd 
in  the  figure),  abore  i  the  f-  and  t-fM^eea^  and  right  aad  left  of  •  the 
a-face«,  lh<?n,  m  the  crystal  of  tartaric  acid,  there  will  be  foaad  two 
other  het»,  leading  to  an  irrej^lar  tetrahedron,  the  upper  betw-efro  n^  U  r, 
and  t,  the  lower  between  a,  i,  and/,  which  two  faces  are  wanting  to  the 
left  of  i;  in  tlio  crystals  ofantitartario  arid,  on  the  eontrarT.  tfti^ae  t«o 
facet  occur  on  the  left,  but  are  wanting  on  the  right  Sometimea  the 
faces  which  are  ueaally  deficient  are  found  in  the  crTslals  of  both  adds; 
bat  lesa  developed. 

2.  Thrrvup-tlectriciUf :  Daring  the  cooling  of  a  heated  errst^  of  tar- 
taric acid,  positire  electricity  appears  on  the  right-ha-nd  side;  but  anti- 
tartaric  acid,  under  the  same  circomstaneei,  exhibits  positire  eleetridt^ 
on  the  left  side. 

3.  Circulnr  Polurimtion :  Antitartarie  add  dissolved  in  water  at  a 
given  temperuture  iind  a  given  degree  of  concentration,  tarns  the  plane 
of  polarimitun  to  the  loft,  to  the  same  amount  a8  tartaric  acid  turns  it  to 
the  right.  Buracic  acid  increases  this  rotatory  power  of  antitari&rtc  acid 
to  the  left  cxnctiv  in  the  same  degree  m  that  of  tartaric  arid  to  the 
right.  (Biot.  p.  27*) 

Hacvniic  acid,  on  the  confrary,  and  all  its  adts  form  homobodral 
crystals  which  do  not  exhibit  either  thcrnio-clcctricity  or  rotatory  power. 

Cryslaliisod  aniitartario  acid  contains  31*90  p.  c.  C,  4l>2' H,  and 
C4  08  0. 

When  equal  pnrtj^  of  antitartarie  and  tartaric  acid  (the  latter  either 
the  urdinnry  acid  or  that  pr^'pareij  from  mccmio  acid)  are  mixcti  in 
roucentratod  solution,  gre.it  bent  is  evolved,  uud  raccmic  aoid  prodaooi^ 
tho  cryatallisation  of  which  causes  tho  mixture  to  solidify. 
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The  Anfitariniffs  or  L(evot\u;emaUs  agree  completely  witli  the  tartrate? 
in  specific  gravity,  double  refraction,  compoiiitiun,  solubility,  ficc,  but 
tbey  likewise,  tboujjh  with  similar  rrystalliuo  forms  and  equal  angles, 
exhibit  oppotiitc  bcmibctlryj  tliermo-clectricity  and  rotation.  For  the 
peculiar  relatiun  of  the  timr-salt  (Jiissolvcd  in  bydrorhloric  acid  towards  polarised  light, 
see  that  salt.  Equal  parts  of  the  antitartrate  and  tartrate  of  the  eame 
baao  dissolved  in  water  combine  immediately  and  form  a  racemate. 

I^euiral  AiUiMHrate  of  Ammonia  generally  forms  the  same  crystals 
with  the  same  angles  oa  the  tartrate,  only  with  opposite  homihedry. 
J^iff.  80,  with  easy  cleavage  parallel  to  L  In  tiirtrato  of  ammonia,  there 
occur  to  the  right  of  m,  first  two  homibcdral  ^cgs,  then  the  two  o-faces, 
whereas  to  the  left  of  /«,  the  two  a-fjiceo  present  themselves  immediately; 
in  antitartrate  of  ammonia,  the  arrangement  of  the  faces  is  the  reverse.  — 
The  crystals  of  the  latter  contain  26'3  p.  c.  C  and  06  H,  and  are  there- 
fore, like  the  tartralOj  =  C*H*(NH*)-0".  Its  aqweous  solution  produces 
a  rotation  to  the  left  as  strong  as  that  produced  by  tartrate  of  nmmonia 
to  the  right.  ■ —  A  solution  strongly  supersaturated  with  ammonia,  some- 
times deposits  irregular  tetrabedrons,  which,  when  taken  out  of  tho 
mother-liquor,  become  opaque  in  the  interior.  [Respecting  the  indices  of 
refractioD,  ^c,  of  this  and  ihc  two  following  salts,  vid,  tSgnnrmont,  N.  Ann,  Chhn. 
Pfips.  33,  391  ;  Pogg.  BC,  3i  ;  abitr.  Compt.  rettd.  33,  447;  Jahreiber.  1861,  161.] 

Antitartrate  of  Soda  and  Aminrmin, — Preparation  (comp.  p,  3fi5) — 
1  pi.  of  racemic  a^^d  is  neutralised  with  carbonate  of  soda  and  1  pc.  witli 
ammonia,  the  mixture  concentrated,  and  then  either  left  to  evaporato 
freely  or  cooled,  whereupon  it  yields  the  two  kinds  of  crystals  in  exactly 
equal  quantities,  whether  the  quantity  of  mother-liquor  which  remains 
be  largo  or  small.  The  resulting  crystals,  which  resemble  those  of 
Uochclle  salt  {/^*i/.  80),  exhibit  two  additional  faces,  one  below  tho  other, 
yandyy,  between  />  and  m.  Moreover,  in  the  crystals  of  tartrate  of 
soda  and  ammonia,  there  occurs  a  truncation-face  between  p  and  u  on 
tho  right  side  (as  well  as  diametrically  opposite),  and  in  those  of  anti- 
tnrtaric  acid  on  tho  loft  (sometimes  tho  oppoiiitely  situated  faces  nre 
likewise  present,  but  less  developed).  It  is  by  this  character  that  tho 
difierenco  of  tho  two  crystals  is  recognised,  and  their  separation  eifected, 
after  they  have  been  freed  from  the  motlier-liquor  by  pressure  between 
paper.  As  it  is  not  possible  to  effect  a  very  complete  separation  of 
crystals  which  have  grown  together,  they  must  bo  dissolved  in  tho 
heated  mother-liquor,  the  ammonia  being  replaced  as  it  evaporates, 
whence,  after  a  few  days,  they  are  depo?=ited  separately,  proviilcd  the 
solution  U  not  too  concentrated.  The  picking  out  of  the  crystals  is  best 
performed  in  the  morning,  because,  as  the  temperature  rises,  tho  hemi- 
hcdral  fares  are  rendered  lefs  distinct  by  partial  solution  of  the  crystals. 
The  selected  crystals  are  purified  by  rocrystallisntion  from  water,  race- 
mate  of  soda  and  ammonia  then  remaining  in  the  motlicr-liquor,  and 
Bcparating  ii.to  tho  two  kinds  of  crystals  on  further  evaporation.  The 
specific  gravity  of  the  crystals  (like  those  of  tartrate  of  b<h\il  and 
ammonia)  is  1  '576,  They  dissoWo  (exactly  like  the  tartrate)  in  3*?4  pts. 
of  water  at  0°. 

AntUartrnte  of  Soda  and  PtHaa^t.  —  May  be  prepared  in  the  same 

manner,  or  by  saturating  antitartunc  acid  half  with  soda  and  half  with 
potash.  Isomorphous  with  tbe  ]>reccding  suit,  and  uUo,  with  excep- 
tion of  the  oppositely  placed  hcmihedral  faces,  with  KochoUo  salt.  Tho 
first  modo  of  preparation  sometimes  yields  individual  homohedral  crystals, 
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\j  fotrna  m  firetifiliti 

yiddf  St  fislMn- 

tBttnle  (fL  29«). 

lar  faemi$  eoataiiuQ^ 


oi  tertv- noetic,   b«t   likeiruo 
of  ike  0-&ea».     r«r  iW 
TW  niBwiii  fnril7  9i  the  ciTstali  is  2*477 
(wlule  tWt  of  iW cf7«Ak «f  tartw—ctic  Is  2557);  Utey  eoaUin  1 4  15 
p^  c  C  u>4  1*47  H,  «a4  tlwir  aq^eo**  ooIouoq  tuns  the  ptane  of  pob- 
«f  m  tiwi— B  aj  to  !&•  left)  as  madi  as  an  o^oallj  stniag 
itna  «r  tartBr«ae«ae  tsns  it  to  tW  Hftht.  (Faster.) 
^.  IW  oaact  naubritj  of  taitmric  awl  astitartane  aeU,  ezlulMt^ii  ta 
tlie  oo»>oaads  JBrt  fhsenbad*  oxirts  oalf  so  loa^  as  tbooe  acids  arv 
vitk  optcflallj   iaaetiro  mbstaaeefi.     Their   compouiMis  witb 
OptiOiUj  aetire  bodies  exhibit,  on  Ike  other  kand,  neither  flimtlar  tan- 
po4iiion  nor  e^joal  solnbUitr;  neither  are  thej  similarly  afTected  bv  rvc 
of  trmperatore.     In  many  in-^t&iices,  indeed,  the  one  arid  U  eopafcle  of 
forming  rompoands  trhich  cannot  be  obtainod  with  the  other.    Tbua,  arid 
tartrate  c»f  ammonia  corabines  in  eqaal  nnmbers  of  at^mis  with  oplioslly 
acti\-ie  acid  nialate  of  ammonia  (p.  2ld>.:  but  acid  antitartrate  uf  aai- 
niuuia   doe«    not  form  sny   each   compoand.  —  The  coiii|>ound    of  aotj* 
taritmniidc  with  optically  active  malamido  is  mnch  more  solnbie  thaa  ibo 
eorrcMpoiidin^r  coiupuunJ  of  tartranudr,  nnd  difTors  from  it  in  eryttallioo 
fumi    (p.  345).  —  Aifpanigino  fomis  a  beaatifully  crj'stjillinc  c<>tnp«ianJ 
with  tATturio  acid,  but  with  antitartaric  acid  only  a  syrupy,  non -rry^>taJ • 
'iquid.**  Similar  ditferencee  are  observed  in  the  compounds  of  liis 
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two  Ac'ida  with  organic  alkalis.  Tbus  neutral  (arlrato  of  cinclioninc 
contains  8  At.  water;  gives  oil'  its  water  ami  hocomas  coloured  at  JOO', 
and  dissolves  readily  in  absolute  alcolirdj  whcrea*  tlie  neutral  anti- 
tartrato  contains  only  2  At.  water,  and  tliougli  it  likewi&e  gives  off  its 
water  at  100^,  and  from  that  point  upwanls  exhibits  the  same  com- 
position na  the  tartrate,  can  nevertheless  support  a  temperature  of  140" 
withont  becoming  coloured;  it  is  also  but  sparingly  soluble  in  absolute 
alcobul.  —  The  tartrates  and  antitartrates  of  brucirie  also  differ  in  orya- 
talliiie  form,  solubility,  &c,  —  The  corresponding  salts  of  stryclinine 
contain  et^imi  ^pjantities  of  water  of  crystallisation,  but  differ  in  the  force 
with  which  they  retain  their  water,  also  in  form  and  in  solubility. 

The  rotatory  powers  of  the  two  opposite  acids  aro  altered  in  aa 
equal  degree  by  combination  with  an  optically  inactive  substance,  such 
as  potash;  but  combination  with  iin  active  substance,  such  as  ciacbonine, 
increases  the  rotatory  power  of  the  one  acid  while  it  diniinislies  tliat  of 
the  other,  and  if  its  owu  optical  power  be  sutlicieDtly  great,  may  even 
reverse  it.  (Pastear.) 


f .  Inactive  Tartaric  Acid. 
C^H'0''=C'H'O*,O«. 

Pasteitr.     Conipt.  rend.  37,   162;  Ann.  Pkarm.  88,  212;  CJicm.  Soe 
Qa.  y.  6,  277. 

Obtained  from  ordinary  tartaric  or  auti tartaric  acid  by  the  same  process 

aa  artificial  rarcmic  acid,  viz.,  by  heating  the  tartrate  or  antitarirate  of 
cincbonine.  When  the  racemic  acid  thereby  prmluccd  lias  been  pre- 
cipitated as  a  lime-salt,  the  liquid,  if  iiiHnediately  filtered,  deposits,  after 
24  hours,  crystals  of  inactive  tartnito  of  lime,  from  which  tho  acid  may 
be  obtaiucd  by  the  action  of  sulphuric  acid.  The  formation  of  the 
inactive  tartaric  acid  takes  pl.ice  at  the  expense  of  the  racemic  acid  pre- 
viously formed;  for,  when  racemate  of  cinchonine  is  kept  for  some  hours 
at  170^,  a  largo  proportion  of  the  racemic  acid  is  converted  into  iuactiro 
tortjiric  acid. 

Inactive  tartaric  acid  is  identical  in  composition  with  ordinary 
tartaric  acid,  and  rosombica  it  in  all  its  properties,  excepting  that  it  haa 
no  action  upon  (Mdariaijil  light.  It  U  distinguished  from  racemic  acid  by 
not  being  divisible  into  two  oppositely  active  acids.  It  is  crystallisable, 
and  forms  salts  quite  equal  in  beauty  to  the  tartrates  and  raeematos. 
(Pastear.)  IT, 
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a.     Oxj/gen-nucUu8,     C^°a*0*. 

Furfurol. 
C»H*O*=C"H*0*,0». 

DoBERBiNEit.    (1831.)    ^cAw.   03,   368. — Ann,  Pliorm.  3,  141;  7.  pr 

Chrm.  46,  167. 
STENnousE.     Ann.   Fharm.  35,   301;   also  Pint.    Mag,   J.    18,    122. — 

Further:    Ann.  Pharm.  74,  278;  abstr.  Pharm,  Ccnir.  1850,  625; 

Phil.  Mag,  J.  37,  226;  Jnsfit.  J 850,  412. 
G.  FnwNES.     PhiL    Trann.    1845,    253;    also    Ann.    Phami.   54,  5%—* 

Further:   Pkarm.  J.  Trans.  8,  113. 
Cahours.     N.  Ann.  Chim.  Phys.  24,  277;   also  Ann,  Fharm,  69,  82; 

also  J,  pr.  Chem,  4<i,  45. 

Artificial  Oil  <^f  AhIm,  kUHMtUehtt  AmeitenOl. 

Form'iCion.  1.  By  heating  sugar  with  moderately  dilute  eulpliurio 
IMJid  and  peroxide  of  niaagaucso.  (Dobereiner.)  —  2.  By  heating  bran 
(Morson  A  Fownos)  or  flour  (Stonhouso,  Fowiies)  nrith  moileratelv  diliita 
sulphuric  acid. —  when  sugar,  starch,  or  t&aw-dust  is  distilled  wrtli  dilute 
auIpUuric  acid  without  manganese,  no  furfurol  is  obtained.  (Dc^bereiner.) 
-^Cahours   likewise   obtained    none    from   pure   starch,  woody  fibre,  or' 

f;1uten  with  dilute  sulphuric  acid;  and  bran  distilled  merely  with  wat<?r, 
ikewise  yielded  no   furfurol.      According   to  Stcnhouee,    on  the  other 
hand, chips  or  shavings  distilled  with  dilute  sulphuric  acid,  yield  furfurol; 
also  lineocd  cake,  the  woody  shell  of  the  cocoa-nut,  and  mahogany.     The 
furfurol  obtained  from  mahogany  i^  very  free  from  rc^in,  and  more  easily 
purified  than  that  obtained   from  other  sources.     According  to   Emm^^^ 
{Siff.  Amer.  J.  32,  140;  also  J.  pr.  Chan.    12,  120),  sugar,  starch,  guiSy^ 
and  wood,  distilled  with  sulphuric  acid,  t;o  far  diluted  as  not  to  exert  any 
carbonising  action,  yields  at  100",  scarcely  anything  but  furfurol;  bat  a« 
soon   as   the  residue  blackens,  nothing   but   formic  acid   is  obtained. 
%.  Fownes   likewise  obtained  only  indistinct  indications  of  furfurol 
distilling    starch    with   dilute    sulphuric  acid,   and  from  recently   wash* 
linen,  not  a  trace.      Ho  is  of  opinion  that  the  source  of  the  furfurol  is 
be  found   in  the  matter  which  lines  the  interior  of  the  von^iable  oells;, 
calleil  by  Payen,   malitn  xncrudaHU.  — 3.   By  heating  brau  with  a  very 
■trong  solution  of  chloride  of  sine.     The  greater  the  quantity  of  •tarch 
in  the  bran,  the  smaller  is  the  quautity  of  furfurol  obtaiue^L     Pure 
and  pectin  distilled  with  chloride  of  zinc,  do  not  yield  furfuroL 
distilled  with  chloride  of  calcium  does  not  yield  furfurolj  bat 
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n»ight  do  BO  Jf  heated  under  pressure.  (Babo,  Ann.  Pharm,  85,  100.)  — 
A.  Kurfurot  is  likewise  fuund  among  the  products  of  tlie  dry  difitiilatioa 
of  sugar.  (Volckel,  Ann.  I'harrn,  85,  59.)  IT. 

Preparation.  1.  One  part  of  sugar  ia  distilled  witli  3  pla,  of  man- 
ganese, 3  pts.  of  oil  of  vitriol,  and  5  pts.  of  "water;  the  formic  acid  in  tlie 
disiniate  eaturatod  with  cartionate  of  soda;  tho  liquid  redifltillcd;  the 
distillate  saturated  with  chloride  of  calcium;  and  lastly,  the  furfiind  dis- 
tilleil  off.  (Dobereiner.)  —  2.  One  part  of  wheat-ftour  or  eaw-duat  is 
diBtilltid  wilb  1  pt.  of  oil  of  vitriol  diluted  with  au  ec{ua]  bulk  of  water  in 
a  ooppor  atill,  which  may  be  half  filled  with  the  mixture,  the  distillation 
being  continued  till  the  residue  begins  to  char;  the  di8tillate,  together 
witli  about  a.H  much  wutur  as  was  at  first  used,  poured  back  into  the  still; 
the  liquid  rcdistillctl  nearly  to  dryness;  the  formic  and  sulphurous  acids 
in  the  distillate  —  which  is  rendered  milky  by  the  furfurol — saturated 
with  hydrate  of  potash,  wliic-h  colours  the  liquid  yellow;  one-fourth  of 
the  liquid  then  distilled  off;  the  resulting  dii^tillare  mixed  with  a  large 
quantity  of  chloride  of  calcium  and  partially  distilled;  and  this  process 
repealed,  if  necessary,  till  the  greater  part  of  the  oil,  which  is  surmounted 
by  an  aqueous  solution  of  itself — is  obtained  in  the  free  state.  By  this 
process,    100   pis.  of   fioiir  yield    0*52   pts.   of  furfurol.    (tttenhouae.)  — 

3.  Two  parts  of  oatmeal  are  heated  with  2  pts.  of  water  and  1  pt.  of 
oil  of  vitriol  in  a  still,  and  the  mixture  stirred,  till  the  p.tsty  mnss  has 
become  liquid  from  formutiou  of  dextrin;  the  liquid  then  dtstillu<l;  I  pt. 
more  of  \vuter  added  [is  soon  as  sulphurous)  acid  begins  to  es<'upc;  tho 
distillation  continued  till  sulphurous  arid  comes  off  in  larger  quantity; 
tho  whide  disttlliitc  poured  back  into  the  etill;  half  of  it  poured  off;  and 
this  half  neutnilittcd   us  in  (2),  with  hydrate  of  potash,  ic.  (Fownes.)  — 

4.  Two  pts.  of  bran  are  distilled  In  a  similar  niunner  with  2  pts.  of  oil  of 
vitriol  and  fi  pis.  of  water:  by  this  process,  100  jiLs,  of  bran  yield  0*8 
pts.  of  furfurol.  (Fownes.)  In  subsequent  experiments,  Fownes  obtained, 
by  distilling  {)4  oz.  (troy)  of  wheat-bran  with  32  «i.  sulphuric  at'id  and 
an  equal  volume  of  water,  1  oz.  of  furfurol;  and  from  G4  oz,  wheat  flour, 
treated  in  the  same  manner,  about  l^  ilrm.  of  impure  furfurol.  —  5.  Six 
pts.  of  bran  are  distilled  with  5pta.  of  oil  of  vitriol  and  12  pts.  of  water  in 
a  capacious  still,  till  a  strong  odour  of  sulphurous  acid  is  emitted,  and  the 
distillate  partially  and  repeatedly  rectified  over  chloride  of  calcium. 
100  ptH,  of  bran  yield  by  this  process  2G  pts.  of  furfurol  in  all,  part  of 
•which  is  held  in  solution  in  the  watery  distiHate,  but  may  be  precipitated 
by  iimmouia  in  the  form  of  furfuramide.  (Cahours.) — G.  To  save  the 
repeated  rectifieations,  the  firet  bran  distillate  nuvy  be  immediately  satu- 
rated with  umnioniii;  the  mixture  set  a^ide  for  24  hours  in  a  cool  place, 
and  shaken  occasionally ;  the  furfnr.imide  which  sepamtes  distilled  with 
dilute  hydrochtorio  acid  nut  in  excess,  and  the  distillate  rectified  over 
chloride  of  calcium.  (Dobereiner.) — ^.  7.  According  to  Stenhouse,  tho 
most  advantageous  process  for  preparing  furfurol  is  to  distil  bmn  with 
more  than  half  its  weight  of  sulphuric  acid  previously  diluted  with  2  pts. 
of  water.  Hydrochloric  acid  may  also  be  used,  but  it  has  the  disadvan- 
tage of  distilling  over  with  the  oil.  To  obtain  furfurol  in  large  quantity, 
StenhouBC  mixes  32i>oundrtof  wheat-bran  with  20  pounds  of  sulphuric  acid, 
diluted  as  just  mentioned,  in  a  cajMicious  threc-ncckcd  glazed  earthenware 
Woulfo's  bottle  (such  as  are  used  in  the  preparation  of  nitric  and  hydro- 
chloric acid  on  the  large  scale);  distils  by  jiassing  steam  into  the  mixture; 
ueatralisee  the  strongly  ncid  disiillate  with  chalk;  rectifies  the  distillate 
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Mh  a»4  nwKrtilKBF  Om  mwm  jitAfa  firaw  12  w  U  mmw  aT 

Bna  aa4  dUani*  of  nae  f™  ^^  fw^fti—  «r  a  to  t|  :  IV  i 

are  tligdlM  tofceiker;  ■fciiiWfiiB  «mtcr  ymuwi  «vcr  fvat.  ikfls  ^urfa 
tiw»h7»h»Atofkaci^^Hi*rtlT»aobJ  fatty  ■■■rieaiti^rf 
•cU,  wi&li  a  mmQ  qwalttj  &f  a  fcyJt— afhoa,     TW  ^MiiiBttt  m 

nttiUi;  sad  Um  ferfaiol,  afi«  btta^  m.fMmt  I  Ina  tha 
BMaa  over  vhfc  it,  is  lined  •▼«  cUonds  af  ^cisH  aad  ac 
TW  wmtay  portien  of  the  diiraiate  aiill  caateni  a  Kufe  farfarel,  i 
■Mjr  be  ceaTCTl«d  iaCo  farfbrsmide  as  ia  (&)■  Six  finaaiiw  of  lama 
Inatod  yielded  froai  1  to  S  a«^  aad  mmttimn  aaiv  of  faHorol; 
coataiaia^  a  laigcr  peaportaoa  uf  starrk  yieUcd  laa^  (Ba!ba^  ^iaJL  i'i 
85,  100.) 

Cru'ie  farfurot  obtaiaed  froai  any  oif  tlie  |l■PBed^aJ^  wicae  m  alirai 
cnoUminatcd  inlh  acoClier  ■iwaalii:  oi!,  Mtlafmjfm^  vfaedb  has  a 
boilisir  potnt;  oxidiaea  vvry  readily;  ie  Ibrtke  aMCt  |«rt  laaiwiaJ  ilarii 
tli«  dwuUaiioD  into  a  brava  reaa;  and  wlwa  ouxeil  villi  a  fev  drops 
t0xtfn^  >ul|ikaric,  bydfticblone.  or  aitnc  acid,  imaMiiiatc4T  exKibiu 
parple  ooioar,  a  reaction.  Conneriy  tn«licated  by  SleaSiRiaae  aad  Fovaes 
ebankct«rUtic  of  farforol,  erfx»(i««i»»i7,  bowerer.  fnr  pare  farfand  doee 
exbibit  it,  Farfurol  may  be  freed  mm  laotafiirfand  by  repeated 
catioo;  the  latter  beinj;  lees  vulatile,  aod  mncb  more  oxid^Ue, 
behind  The  parity  of  the  prodact  mofty  be  teitad  by  builini^  aa  ai^i 
•olutioD  of  the  forfurol  for  a  few  minutcA  aith  caaatie  pi 
tbe  dark  yellov  liquifl  with  exceae  of  natpbaric  or  bydracblorig  acid; 
BMlaforfarol  is  preseat.  a  deep  re«l  colour  is  prodaeed;  if  aol,  tbe  colui 
remaias  uncbaoged.  (SfceDbooae.)  ^. 

Properfie*.     ColooHeas  oiL  (Stenboose.  D^'bereiner  )    Coloarlew 
recently  prepared,  bnt  soon  tarns  yellour,  even  in  (he  dark,  and  broi 
whon   cxjtct*io<l  tf>  light ;    under  water  these   ehan^tss  tak^  place 
■lowly.     (Fownes.)      RcfractH    li^rht    stongly.    (Ob-beraiarr.)      8p. 
I'lOUG  at   10''  (Stenhousc);    M68   at  16\  (Fown«M.)     BoiU  stcadilr 
101  7*"  (PowQes)j  at  162'  (Cihourv);  at  168^  (Stcnhoa^.)     [L<iUr  dtU 
mijuUi^ni*:  Sp.  gr.  11648  at  15  6^  (Fowoes.)      Boib  at  1628'  to  163'3** 
in  meijillic  vessels,  bar.  29*D  inches  (Fuwues);  at  6(J\  (Stenhoaso.)     Tl 
lowrif  hifilinj^  p<fint«  found  Ky  Cahuurs  »nd  Kownea  appear  to  be  daa 
the  prc.^eure  of  nrotone.  ^St«nho(ise.)]      Volutili^es  ancbang«<|.     Vai 
daasit V  =  3'344  (Cnhoars);  349.  ^KowneaJ     Smolls  like  a  mixtnr^ 
tb«  oils  of  cinnatnoQ  and  hitter  almonds  (U&bereiner,  Kowaes),  and 
an  aromatio  ta^te  like  that  of  ciunaiuun-oil. 

Strnboofe.  Powaes.       CsboaiiL 

IOC.«.,^«...     fiO     ....     62-50     62*54     „,  fi2M     .„     6t-3ft 

4H    4     ...       4-17     4-40     ....  4*29     .„       4'S6 

4  O               .32             33  33      33  26  33  3«             33'3f 

C»IIH>*  ai  .  100-00  ~~'.    100 uo  ...  100-00  ~ .   loooo 
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DecoTJipotUions.  1.  Furfurol  ia  vary  inJtammahU,  auJ  burua  with  a 
yellow,  very  fmoky  flame.  (StcQhuuse.)  — 2.  Wben  kept  under  crater,  it 
merely  turns  yellow,  but  by  itself  it  turns  brown  in  a  few  hours,  ami  ia 
converte<I  in  the  course  of  years  into  a  brown  Uir,  which  whaw  distilled 
with  water,  gives  off  the  undceomposed  portion  of  the  furfurol,  together 
witb  a  gniall  <|uaiitity  of  funnio  acid,  and  leaves  a  pitchy  residue,  inso- 
luble iu  water,  but  tiolublc  in  potash,  and  preoijiitati^d  thort:fruni  by  acids. 
iFownes.)  —  3.  Witb  OA/oW;if*  it  merely  forms  black  resinous  products. 
Cahuurs.)  —  -I.  Hot  S Uric  acid  (even  when  dilute,  actrordiug  to  Cahouis), 
coDvcrtj]  it,  with  violent  evolution  of  nitrous  fumes,  into  oxalic  acid. 
(Fowncs.)  —  Mctafurfurul  U  coQTcned  by  nitric  acid  into  uxypiciic  or  aoine  similar 
acid.  (stenUoufic.) —  5.  By  fiulpburic  acid  with  Peroxide  of  Mim*janeti, 
or  by  Chromic  add,  it  is  (juickly  converted  into  a  brown  substance. 
(Cahoura.)  —  6.  Tbo  eohitioD  of  furfurol  in  co]d  Oil  of  Vitrial  decom- 
poses when  heated,  with  foriujition  of  flulpburous  acid  and  charcoal. 
(Fownes.)  —  7.  CiAA.  IlydrociUttrU  acid  inijiarts  to  it  a  fine  red,  hot  hydro- 
chloric acid,  a  dark  brown  colour.  (Stenhouse.)  It  behaves  with  strong 
hydrochloric  acid  in  the  same  manner  as  witli  oil  of  vitriol.  (Fownes.) 
[Pure  furfurol  is  converted  by  strong  hydrochloric  or  sulphuric  acid  into 
a  black-brown  resin,  without  previous  red  colouring;  niotafiirfurol  ta 
coloured  purph^  by  those  acids,  and  also  by  nitric  acid.  (SLenhuuse^  Ann. 
I*/t<trrn.  74^  282.)]- — H.  It  dia^^nlvcs  shiwly  in  cohl,  more  t^uickly  iu  hot 
prd^uJi-Uy,  and  is  prccipitntcd  therefrom  by  acids,  in  the  form  of  a  rosin. 
(Fownes.)  It  iti  not  decomposed  by  aijueous  oralcoholic  pot]U(h,but  when 
heated  with  solid  hydrate  of  potash  it  is  converted  into  a  rcbiu.  (Sten- 
hoiisp.)  —  9.  P*',ta*iintri  decomposes  it  wilh  cvulntion  of  ^jas.  (Sleiihouse.) 
—  Potassium  nets  but  shiwly  upon  it  in  the  cold,  but  when  heated  with 
it,  produces  (iery  explosion  ami  separation  of  charcoal.  (Fownea.)  — 
10.  With  Antmoitia,  furfurol  forms  furfuraniide.  (Fownes,  p.  376)  — 
^f.  Other  products,  not  of  basic  character,  are  likewise  formed.  When  fur- 
furol puritiod  by  di$tiU:ition  over  lime,  wns  treated  with  ammonia,  and  the 
inother-li(|Uor  separated  from  the  furfuramide  evaporated,  it  deposited 
Ion/?  crystalline  needles  of  a  black-brown  deliquescent  substiincc,  which 
exhibited  an  acid  reaction  wben  dissolved  in  wiiter,  and  ^'ave  off  ammonia 
on  being  heated  with  potash  or  with  lime.  In  the  lalt*?r  cas-e,  a  neutral, 
dcliipievcent,  crystallisalde  lijne  suit  wnw  formed,  contiiining  an  acid  not  yet 
examined.  (Svanberg  &  Ber^^atrand,  J.pr.  Chem.  6G,  230.)  %.  — 11.  With 
Sulphide  of  Ammonium^  furfurol  foiius  thiofurfol.  (Cahours,  p,  374.)  — 
[Metafarfurol  dt>ri  not  form  any  i:ryKtalltni!  atitidr  witb  antuiunia,  but  U  converted 
bj  that  body  into  a  browa  rc»inou«  ni«si.  (Steuliuuse.)j 

CombiTMtlom.  Furfurol  dissolves  pretty  abundantly  in  WaUr,  im. 
parting;  its  odour.  (I-Hdierciner  A  Stcnhouse.)  —  MftufurfumI  is  lew  Kolable. 
(Steuhonse.; — Furfurol  dissolves  iu  12  pts.  of  water  at  15*6^;  (Fownes,) 
in  11  pts.  at  13°  (Stenhouse). 

Furfurol  dissolves  in  cold  OU  of  Vitriol  with  splendid  pur|de-red  colour, 
[without  colour  when  free  from  motafurfurol  (Steuhoueo),]  and  ia  flepft- 
rated  from  tlie  solution  by  water.  (Kownrs.) 

It  dissolves  Iodine  abundantly,  without  violent  action.  (Stenhouse.) 

It  dissolves  in  9  pts.  of  strung  a(|ucous  ammonia  ut  13'5^  (Sten- 
house.) 

It  dissolves  very  rea<lily  in  Alcohol,  (Stenhouse,  Fownes.) 

^.  FiTCUsoc  —  Obtained  by  treating  sea-weed,  e.g.  Fuau  nodosus, 
F.  vcsiculattUj  F.  terratut,  &0.  witb  dilute  Bulphoric  acid,  in  the  same 
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Uaa  is  trctttod  for  tlte 


of  farfarol   (p.   371.  7)J 
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TW  o3  Una  irfrframH  eoatauM  m  lug«  qsKotitr  of  ac«tooe,  which  m&T 
he  ROMTed  hj  wmabaa^  with  wmtar,  redntiliiog  si  s  lower  temperataro, 
aai  r^ectbig  Uie  first  portioa  vhich  f  if  ii  orer.  It  alao  contains  mrta- 
forfarol,  or  s  Rmihr  imparit^j  from  which  it  mar  t>o  eepantte^J  br 
repcmicd  reetificmlioa  with  water,  %m  in  the  poriScation  of  farfurol. 
Lutlj,  H  is  dried  orer  chloride  of  caldom  and  redistiUed.  The  qaaotiiy 
of  fbeasel  tkvs  obtabied  fnm  ee^-wced,  is  only  about  a  fourth  of  that 
«f  tlw  fufsrot olitohied  from  hrao.  (Stenhoaae,  Ann-  Pharm.  74,  294.) 

F»i— ul  rasanblee  farfarol  in  most  of  its  properties.  When  recently 
ptepered,  it  is  coloorleai^  bat  turns  yellow  and  brown  in  a  few  dAya, 
especially  when  it  eontahia  netafarforol.  In  the  pore  state,  it  may  bo 
kept  analtered  for  a  loog  time  in  hermetically  sealed  tnbes.  Sp.  gr.  ri50. 
Boiling  point  between  171^  and  17i^  (Steohonse  ) 
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Isomeric  with  farfarol:  flliiuhoatf!  pm  tfae  IbnnuU  C^HK)*;  be  doc«  doc  •ppesr 
to  hsTc  d«tentux>ed  tfae  Tftpoor-dmritf. 

Facusol  is  much  lees  stal»le  than  farforoL  Salphnrio  add  eoloan  it 
yellowish  brown,  hydrochloric  acid  green,  and  nitric  acid  li>fht  yellow;  if 
Iiowever  it  contains  metafurfurol,  all  these  aci<i«  colour  it  purple-red. 
Potash-ley  colours  it  yellow  at  first,  but  the  colour  afterwards  changes  to 
dark-red.  It  imparte  a  deep  yellow  colour  to  the  skin,  and  on  moisteoing 
the  yellow  spote  with  aniline,  a  ro^e-colour  is  proilnced  (the  same  rea»» 
tion  is  exhibited  by  farfurol).  -^  With  ammonia  fucusol  forms  facusMBide 
isomeric  with  farfuramide.  and  with  eulpbide  of  ammonium  it  fomu  tbio- 
faouaol  isomeric  with  ihiofarfol.  (Stenhoose.) 

Fucusol  dissolres  in  14  pts.  of  water  at  13",  and  in  12  pts.  of  strong 
at^aeoos  ammonia  at  13*5°.  (Stenhouse.) 

HoM  (Sjikagnmrn)  mad  varioas  spcciv*  of  lichen,  Ottraria  uiamdien,  Utntm, 
Jhm.  &£.,  dif  tilled  u  aboTe  with  dilute  sulpharic  add.  jielded  an  oil  whirh  appeared  I 
b«  idratical  with  facuaol,   ioasmurb  as  it  formed  with  ammoDia  an  amidr,  which, 
treated  with  boUiof  potuh-ley,  fonn«d  a  difficultlif  crystal lisabte  baae  whose  plath 
salt  rrystaltised  tn  the  tanie  form  as  that  of  fucasine  (p.  Sd3).     Fern  (Pteru 
yielded  an  oil  which  appeaivd  to  be  intermediatr  in  its  properties  between  furfonil 
fucosol.  the  base  formed  by  trtatiiic  its  amide  with  potash  crrtcallisin^  with  fMaldy 
in  th*  same  fonn   as  forfurtDe,  while  the  ptaCiniun-salt  resembled  that  of 
(Steahottse.) 


Thiofurfol. 

CP*HWS'=C"'H*0»,S". 

CAHoms    (1848).    aV.   Ann.  Ckim,  Ph^t.  24,  S8I;  aUo  Ann,  Pi 
69.  85i  also  J,  pr,  CAcm,  46,  45. 

Foi-malion.     By  tbo  action  of  sulphide  of  ammonium  on  furfartd;  or 
of  Hulpliurvltcd  bydroj^vn  uo  furfuraniide. 

C»H*CV  +  2NH»S  -  C"H*0^  +  2HO  +  2NH»; 
and 

C*^H»0«  ♦  6HS  -  3C«H«0»S«  +  2NH«. 
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Preparation.  Sulphuretted  hydrogen  is  slowly  passed  through  a 
solution  of  furfuratnitle  in  a  large  qiiuntity  of  alcohol,  and  the  preci- 
pitated powder  washed  with  alcohoL  (Cahours.) — Fucnaaniide  similarly 
treated  yields  thiofucuHol,  isomeric  with,  and  similar  in  every  respect  to, 
thiofurfol.  (Stenhoiise.) 

Fropertifs.  Yellowish  crystalline  powder.  If  the  sulphuretted  hydro- 
gen be  passed  quickly  through  a  warm  concentrated  alcoholic  solution  of 
furfuramide,  the  thiofurfol  separatee  in  the  form  of  a  resin,  bnt  with  the 
same  compositiun.  (Cahours.) 

Cahonrt.  St«nhoDse. 

puheruleml.    retinoiu.     ThiqfucuioL 
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Steohotue's  tbiofiicusol  i 
nrnkie. 


.  100-00  lOOOO  ...  10000  ....  10000 

pT«cipiUted  from  n  cold  alcoholic  solutioa  of  fiicii. 


Dccmnpoiitiom.  1.  Thiofurfol  melts  when  heated,  and  yields  a  sub- 
limate of  C"*H«0'  (vtrf.  inf.).  [Probably  thus: 

2CioHK)=S2  -  C^H-O*  +  2CSS.] 

2.  When  heated  in  contact  with  the  air,  it  diffuses  a  strong  repulsivo 
odour,  and  burns  with  a  bluish  flamei  somewhat  smoky,  and  with  the 
odour  of  sulphurous  acid.  (Cahours.) 

The  compound,  C'^H^O*,  purified  by  two  crystallieationa  from  alcohol, 
appOAn  in  colourless  or  yellowish,  iridescent,  long,  bard,  easily  friable 
needles. 

It  is  violently  attacked  by  uitrio  acid,  and  converted  into  oxalio 
acid. 

It  is  insoluble  in  coM  water,  but  dissolves  sparingly  in  hot  water, 
whence  it  crystallises  on  c-ooling;  tolerably  well  in  eOier;  and  also  in 
alcohol,  especially  when  wann,  forming  a  solution  which  slowly  turns 
brown  on  exposure  to  the  air.   (Cahuars.) 

Cahours. 

18  C  „ 108     .„,     72  97    72-91 

4  H  « 8     ....       5-41     5'27 

4  O  32     ....     21-62    21*82 


C>«H»0* 148     ....   100-00 


lOO'OD 


[Donbtlus  belong:ing  to  the  li«toT»M  (vii,  214)  =  C>"n<CH  +  C*H*.]     Stcnhonso 
obtadaed  a  nmilar  ooinpouod  from  thiofucoiol,  bat  not  in  lofficient  quantity  for  Bntlyw*. 
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^^F  Formation  and  Preparation.     Furfnrol  set  aside  with  five  tiiwoa  its 

f  volume  of  aqueous  ammonia,  ia  converted  partially  in  :i  few  hours,   anil 

I  completely  after  a  loufrer  time,  iuto  a  yellowish  white,  bulky,  cryetaJline 

I  moss  of  furfuraniide.     A  mixture  uf  aqueous  furfurol  ami  ammonia  yiolda 

^^  the  8araecompoun<l  in  a  few  Juys,  purer  and  whiter  (Fowne«): 


Conjugated  Compound*  of  FnrfuroL 

Forfiiramide. 

C*N»ll"0=C*Ad'H«OM 
FowNEfi  (1845),  Phil  Tram,  1S45,  253;  ^m  Ann,  Pharm,  54,  52. 


aC'^H^O*  +  2NII*  «  C»Nni"0    +  6U0. 


Properties.  The  yellowish  whit«  crystalline  mass,  dissolved  in  hot 
alcuhol,  crystallines  on  cuolio^  in  short  needles  united  in  tufts.  Fusible. 
Nearly  inodorous  when  dry.  (Fowiiea.) 

%,  Stcnhou.se  Dbtjiined  fucusnmide  from  fuoucio),  in  a  similar  manner 
to  the  above;  but  a.s  fucui*nl  is  nmch  loss  soluble  in  ammonia  than  fur- 
furol, a  larger  <iuatitity  of  anmioniii  must  be  used  in  the  preparation, 
and  tbc  two  tiniiidb  mixed  by  frequent  agitation.  Fucusomide  thoB 
obtained  resembles  furfuraniide  in  appearance  and  propcrtioSj  and  crys- 
talliaes  from  hot  alcohol  iu  groups  of  long  needles.  ^. 


StonhouM 

Fo«ne«. 

{mtan) 

FHrfuraimidt, 

Fitcwmmide, 

30  C «- 

«....  IBO     . 

..     0717     . 

Oli-59 

6711 

f           2K 

*....    28     . 

-     10-45    , 

I0'4S 

10-23 

■           12  H.™ 

..„..     12     . 

4-47     - 

451 

4M 

6  0  

48     . 

..     17-91      . 

lR-47 

IBOO 

C^N^H'^O*  

„  268     . 

..  100  00     . 

lOOOO 

..„       100-00 

DtcomposHions.  1.  Furfararaide  bams  with  a  smoky  Bame,  and 
leaves  a  small  quantity  of  charcoal.  —  2.  When  exposed  to  damp  air,  or 
heated  with  water  or  alcohol,  it  is  slowly  resolved  into  ammonia  and 
furfurol;  acids  proiluce  this  decomposition  instantly.  (Fowncs.)  Fucu«a- 
mide  is  much  less  stable  than  furfuramide.  (Stenbouse.) — 3.  Farfura- 
midc  boiled  with  dilute  potash-ley,  is  otinvertcd,  without  the  sligbtest 
evolution  of  ammonia,  into  furfurinc.  (Kownes.)  Similarly,  fiicusamide 
into  fueusino.  (Stenbouse.)  —  4.  Furfunimide  treated  with  sulphuretted 
hydro^n  yields  thiofurful  (Cahourti);  and  fuousamido  yields  thiofacasoL 
(Stcnhouso.) 

Comhinaixon*.  Furfuraniide  is  insoluMe  in  cold  UHjUer,  but  ditiulvoa 
readily  in  alcohol  and  ether.  (Fownes.) 


FUUFUIUNE. 


m 


Furfiirine. 


FowNKs.  (1845.)  PhU.  Ti-aiis,  1845,  253;  also  Ann.  Pliarm.  54,  52. 
Stenhovse.      Attn.   P/iarvi.  74,  283, 

bVANiiKHG  \    BHitGsruAxu.  —  Oefoers'ujt  of  Akad,  ForJiandlingarj  1854, 
3U8;  J.  pr,  Chan,  66,  239. 

For7natit/n  ami  Preparation.  1.  Dried  furfnramide  is  nrlilcd  to  a 
large  quuntity  of  Jiliite  boiliiijij^  potash-lev;  the  lifjuid  left  to  cool  eluwly 
after  10  to  15  mtnutcR,  whorcniion  the  furfiirine  which  has  pepnrated  in 
the  form  of  a  yellowi&h  oil  soliilitics,  and  the  portion  remaining;  in  solu- 
tion crysttillises  out;  the  whole  of  ihe  furfurine  collected  on  a  fiiler» 
washed  with  cold  water,  and  dissolved  in  cxccan  of  hailing  aqueous 
oxalic  acid,  from  which  impure  acid  oxahite  of  furfurine  crvstallisea  on 
coolin;:;  this  iin}mre  oxalate  washed  on  the  tiller  with  cold  water,  and 
diesulved  in  h^iilin;;  water;  the  Sfdutiun  huiltMl  for  a  few  minutes  with 
animal  cliarcual  previously  purilicd  hy  liydrocUloncacid,tlicn  filtered  at  the 
Loiliui»  heat;  tht:  jmro  white  salt  which  t»pparaIos  on  cooling  dissolved  in 
Ijoiling  water;  the  solution  supersiiturated  with  animonta,  and  filtered  hot^ 
and  the  crystals  of  furl'urino  which  form  on  conlini;  washed  with  cold  water, 
(Kuwnos.)  —  ^.  Tho  crude  hii-so  may  also  be  purified  hy  rc{>oiLted  solution 
in  alcohol  and  precipitalion  with  water.  (Svanl>crg  &  Ber^atrand.)  — 
2.  Furfurumide  ']h  aUu  readily  couverloil  into  furfurine  by  heating  it  for 
half  an  hour  to  110° — 120^.  The  resulting  brown  mass  dissolved  in 
alcohol,  and  treated  with  excess  of  oxalic  acid,  yields  acid  oxalate  of 
furfurine,  fmm  which  tlie  base  maybe  obtained  as  above.  By  thia  mcana 
furfurine  may  be  prepared  directly  from  fiirfurol,  viz.,  by  passing  dry 
animoniacal  gaa  into  furfurol,  heated  to  110^ — 120".  J'he  furfurol  then 
turns  brown,  ami  in  the  course  of  half  an  hour  to  an  hour,  ia  converted 
into  furfurin*!.   (C,  Benagniui,  Ann.  Phann,  88,  128.)  IT, 

PropertUs,  White  soft,  silky  needle.",  resembling  tbose  of  co&bino. 
Melte  considerably  below  lOU",  to  a  nearly  cohmrless  oil,  which,  on 
cooling,  solidities  to  a  soft  resin,  and  after\vards  to  a  retjinous  crystalline 
mo&s.  Permanent  in  the  air.  (Fi»wues.)  VVhon  perfectly  dry,  it  remains 
unaltered  on  GX[>osnro  to  the  air:  -but  when  moint,  it  quickly  turna 
greyish  green,  yolKtwish  brown,  and  often  red.  (Svaulwrg  Si  Bergstrand.) 
Inoiiorous;  has  bat  little  tai>te.  Has  an  alkaline  reac-tiuu,  which  ia 
particularly  slronj^  in  the  hot  aqueous  or  alcoholic  solution.  (Fowncs.) 
H.  Wheu  a  tolerably  strong  solutJou  of  neutral  sulphate  of  furfurine  is 
heated,  the  precipitated  brown  powder  (p.  379)  separated  hy  filtration, 
and  the  filtrate  treated  with  ainmoina»  furfurine  is  precipitated,  not  in  tho 
palveruliMit  or  oryKtalliue  state,  but  in  the  form  of  a  tough  coherent  mass, 
which,  after  a  little  kneading,  hocomes  britile  and  as  hani  as  .stone;  tho 
recently  precipitated  mass,  when  examined  by  the  mirroscopo,  exhibits 
here  and  Lheru  cryALilliue  groups  like  suow-fiakes.  Furfurine  appears 
then  when  heatt^d  to  pass,  like  quinine,  into  another  modification. 
(Svanberg  <&  Bergstrand.)  ^. 
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CryttaU  dried  in  vacuo  over  oi7  qf  ritriot,  Fofmes. 

SO  C - 180     ....     67*17    6fl-74 

2  N  ....„ 28     ...      10-45     10»23 

12  H „ „ 12     ....       4*47     4*58 

6  O  48     -...     17*91     18- 


C">PHnO»    268 

Therefore  metameric  with  furfbramiile. 


iOO'OD 


...   100  00 


Decomposition.     1.  Furfuriue,  when  heated  in  the  air,  bama  wjlh  %\ 
red  amoky  flame,  and  leaves  a  trace  of  cbarcoal.  (Fowoes.)  —  2.   Aqucoiia 
periodic  acid  decomposes  it,  with  separation  of  iodine.  (Bbdcker,  Ann, 
Tharm.  71,  64.) 

C<»nbin<Uion$,  Furfurlne  disaolyes  in  137  pt«.  of  boiling  ii>ater,  tuid. 
eoparatea  out  almost  completely  on  cooling.  (Fowncs.) 

Ft/ifuriti^solts.  —  Furfurine  diflfiolves  very  readily  in  dilute  tbtrlds  and 
nentralifica  tbein  completely.  It  expcU  amrauuia  frum  sal-ammoniac  at  a 
boiling  he:it,  but  at  ordiuarv  temperatures  is  itself  precipitated  from  it« 
conibitiatiana  with  acids,  ny  ammonia,  ])otftsb,  or  soda.  The  salts  of 
furfurino  hare  an  extremely  bitter  taste.  They  are  precipitated  wbito 
by  corrosive  snblim.ite,  yellow  by  bichloride  of  platinum,  but  give  no 
precipitate  with  tincture  of  galls.  (Fowncs.) 

Furfurine  is  capable  of  combining  with  carbonic  acid.  (Dubcreiner.) 

%.  Pho»phaU  of  Fmfurine.  —  a.  BaMe,  —  A  solution  of  the  salt  c^ 
mixed  with  a  large  excess  of  the  alcoholic  solution  of  furfurine,  deposits 
this  salt  un  cooling,  iu  long,  oblique,  four-aided  prisms,  which  are  whito 
and  destitute  of  lustre;  anhydrous ;  pf'rmnnent  in  the  air;  may  bft 
heated  to  120" — 125^  without  deconijwu«itii>n,  but  at  higher  lomperatiire^ 
behave  like  the  two  following  salts.  They  dissolve  readily  in  water  and 
alcohol,  but  very  sparingly  in  ether.  The  solutions  have  an  alkalino 
reaction.  (Svanberg  &  Bcrgi^trand.) 

CrystaU,  Svaa.  9t  Ban, 

5(0»N»HOO«,HOJ  ., 8SS*0    ..«    »a'l 

PO*  71'4    ^.      7-9    ^» 

(C*N^H'-0»,HO)',PO*   I.... 904-4     .  ..   1000 

b.  Xevirfjl.  —  Obtained  by  adding  1  At.  furfurine  dissolved  in  ulcobol 
to  a  solntion  of  I  At.  of  the  salt  c,  and  heating  the  mixture.  The  filtntd 
on  cooling  deposits  white  shiniug,  oblique  four-sided,  anhydrous  primu^ 
which  in  tlie  dry  state  are  permanent  in  the  air.  They  may  be  heated 
to  IGC — 135°  without  decomposition,  bnt  at  higher  temperatures  bebav« 
like  the  salt  c.  Dissolves  readily  in  boiling  water  or  alcohol,  but  U 
nearly  insoluble  in  ether.  (Svanberg  &  Bergstrand.) 


2  (C*N«H"0*,HO)  

W4*0     . 

..    873 
...       1-4 

...   n^ 

Sraab.  &  Bei 

^               uo\..... 

PO»    ..» 

..»-       9-0     . 
...«.     71-4    , 

124 

HO       ; ^^ 

634-4     . 

..  lOO'O 

Acid.  —  A  boiling  alcoholic  Aolntion  of  furfurio«,  mixed  witJi 
large  excess  of  ordinary  phosphoric  acid,  deposita  ciystab  on  coolu 


FUKFURINE, 


d8i 


tliG  a'TjiK^ous  solution  iu  long,  irregular,  acuminntcil  crystals,  hut  from  tbo 
alcoliolic  solution,  in  Terv  regularly  ilevoloped  rhombic  pribnis,  of  con- 
sideraMe  size  and  ppcullar  luetrej  if,  however,  very  strong  alcohul  he 
used,  the  crystals,  «  bich  are  at  fir^t  perfectly  traii?parent,  eoon  hecomo 
o[fflque,  whereas  those  obtained  from  weak  alcobol  retain  their  lustre 
and  transparency.   (Stenhouae.)  %. 


30  C 

3N 

Dritd  in  racKO. 

.   180 
.     42     .. 
.     13     .. 
96 

.     64-38     ... 
.     1269 
3-93     .,. 
2900 

Fownea. 
54-33 

.  .  .       3-96 

Slenliouse, 
....     54*45 

.  13  H 

12  O    

- -— 

4  IG 

C»Nn^"0«,HO,NO» 331  10000 

Sttnhou9«'s  salt  was  crfatiUlited  from  oloobol ;  Fownu'a  had  effloresced. 

Hydrochlorate  of  furfurino  ad<lo<l  to  aqufout  meixuric  chloride^ 
throws  down  a  white  double  salt.   (Fownns.) 

It  also  fornij*  crys^talliue  douhlo  salts  with  the  chlorides  of  gold^  palla- 
dium, and  iridium.  (Dnhcrcinor,  ./.  pr.  Chem.  4G,  169.) 

Ptatvnum-saH  — Hydrochlorate  uf  furfurino  forma  with  eicoss  of 
bichloride  of  piiUinuni,  a  light  yellow  precipitate,  which,  when  heated 
after  drying,  hlacken?*,  melts,  nnd  froili^  up  strongly,  giving  off  ammo- 
nia, and  IcMvinfT  a  ditiirultly  ci-nihustihie  cbarcoal.  (Kownes.)  —  When 
hichluridc  of  platinum  is  puiired  into  a  licit  eolation  of  hydrochlorate  of 
furfuriiie  in  weak  alcobul,  the  double  salt  sejiamtes  on  cooling,  in  long 
light  yellow  needles  rcsemhling  piorale  of  potash.  (Steuhouse.) 


Fuwiittd. 

SiGoLiouse. 

30  C 

isno 

37  96 

5-90 

...  .     3H*06 

«N 

™..«  «...«„. 

aHO   ., 

W  H  .... 

^ 

130     .. 

2-74     . 

300 

6  O 

■  ■•H.lf  ".•>-*U»' 

48-0    .. 

.     1012 

Pt 

990     .. 

..     20-88    .. 

20-45 

....     20-70 

3  CI 

ior>>2 

2240 

C»N»H»»0«,HCI,PtCP....   474-2 


100  00 


Acetate  of  F^trfu rive.  —  Uncryatallisahlo  or  very  difficult  to  crystal- 
Jise;  very  soluhlo  in  water,  (Fowncs.) 

Oxalate  of  Fmftirinf.-^a.  Neutral.  —  Bundles  of  needles,  very 
easily  soluhle  in  water.  (Fownes.) 

b.  Acid,  —  Thin  trauHparent  tables,  which  retain  their  lustre  in  a  dry 
Tacnum,  redden  litmus  Btron^cly,  and  dieaolvo  very  sparingly  in  colu, 
more  readily  in  warm  water,  (iownes.) 

CrpttaU.  Fownes. 

34  C  204  ....  56*98  57'0I 

2  N 28  ,.«  7-82  7*74 

14  H 14  ....  3*91  406 

14  O 112  ...  31-2n  3119 

C»U«H"()*,C<H«0«  358  ...  10000  lOOQO 

T  3fellifnfe  of  Futf urine,  —  When  aqueous  mellitic  acid  is  neutralised 
with  furfurine,  this  ealt  sojiarates  after  a  while  in  nodular  groups  of 
crystals,  wbtcli  by  crystallisation  are  obtained  in  beautiful  prisms,  belong- 
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latocl  with  sulphuric  aciil.  The  aolutioD  has  a  soar  and  bitter  taste,  ud 
is  cohiure*!  red  hy  6trong  sulphuric  aoid.  The  salt  cfflaresces  tca^iWy  «t 
orJinnry  temperatures,  giving  ofl'  all  it^  water  of  oryblnJlisntioa,  unioiini- 
ing  to  21-62  p.  0.  (7  At.)  Between  J^O^  and  00^  it  loses  i  of  its  wei^bt, 
and  ap|>ear&  to  decoii]i>usej  at  a  higher  teuipeniture,  it  c»ke8  toother. 
and  then  niolls  into  a  black  TnuA.^,  which  no  longer  dii^sotvos  completely  in 
water.  (Svauberg  &■  BergBtrand.) 


Dried  in  a  current  qfair, 

C*'N-"Ii"a',UO 277  ...  75-C8 

HO „ 9  ....  2-17 

2  SO> .- 80  ....  21-H5 


(C»N«1!WO«,HO) 

no 


}^ 


SO" 


366 


10000 


Svanberg  h 
Ber^trvad. 


21  fi'i 


t«ojj:ni20i,2UO  296 

2S0> ^. ,„ bO 

7  Aq r3 


Svuib.  &  Br/fftr 

6ft-G7 

K-« -cS 

18*<U 

1 4i:s 

11-31 

t*N-H'^0«,2HSO*  +  7Aq.    429 


iOU  00 


II yfirGcKf orate  of  Furfttrine.  —  Dilute  hydrochloric  acid,  Fatumtrd 
with  the  base,  yields  delicate,  silky,  neutral  needlci*  unitotj  id  tufU; 
Ihey  retain  their  lugtie  wheu  dried  in  vacuo  uver  oil  of  vitfiol,  and 
disaolvo  readily  in  water,  less  ea£ily  in  hydrochloric  acid.  (Kowiios.) 


Crt/ftaU  dried  in  raeuo  over  oil  ^»i7Wo/. 


Pownea. 


30  C    1800 

2  N  ^..« ^ 280 

15  H 15-0 

8  O  64'0     . 

55'83     .... 

4-66      - 
«     19-85    .„. 

..     10-98     ... 

....     5VM 
....       »-45 
....       4*G7 
....     20M1 

CI SS'-I     . 

1U-A4 

C»>N>H»0»,HCU2Aq.  3224     . 

..   100*00     ... 

100*00 

Perchloratc  of  Fiirfurine.  —  Furfnrine  dissolved  iu  warm  very  dilul* 
perchloric  acid,  yieldtj  very  long,  thin,  brittle  priaiiis,  havtug  a  jflafl^ 
lustre  and  a  tlif^a^reeuble,  saline,  bitter  iitsie;  they  effloresce  at  60  ,  mellj 
at  1.50"  to  IGO^,  solidifying  on  cooling  to  a  glassy  brittle  mas«,  an( 
explode  ut  a  higher  teinj'eniture.  They  di»f«olve  readily  in  water  aiii 
filcohol.  (BfMleker,  Atm.  I'htn-m,  71,63.)^  The  cry«uU«  Wong  to  th«^ 
ri^ht  pri.*4Tnatic  system.  Right  rhonibii;  prii^ms,  having  the  anglt^  of  ih«| 
luterat  edtea  =  72**  33'  and  107*  27',  the  obtuse  lateml  edges  trnucutei^] 
Iho  acute  bevelled;  cleavage  from  one  obtuse  hitvral  edge  to  the  utheiw.^ 
(Dauber,  Ann.  Pharm.  71,  67.) 

Cr^tmk,  B&OekflT. 

r»N'IP»0«,RO 2770  .     Jl'fi9  72  M 

CK)' „.     91-I  ...     23-6J  23-69 

2  HO IHM)  4*rill  ,,            4*04 


C»'N»H°0«.IIO,ClO'  +  2Aq.    386  4 


100-00 


100-00 


SUrntt  ff  Furfvnrtf.  —  Trrxneparent,  colourless,  highly  tosl 
hard  ery^tall*,  which  efflorc:K:c  in  vacuo  over  oil  of  vitri-tl,  and  di) 
readily  in  water,  sluwly  in  nitric  acid.  (Fowae».) — \.  Crystalli&oa 


froi 


FURFURINB, 


SSI 


Uie  aqueous  solution  iu  long,  irre^lar,  acuminatod  crystals,  but  from  tbe 
alcoholic  solution,  in  very  regularly  developed  rliomliic  pribnie,  of  con- 
sidei-able  size  anil  poculiar  lustre;  if,  however,  very  strong  alculiol  be 
used,  til©  crystftla,  which  are  at  first  perfectly  tran.-ipnrcnt,  soon  become 
opaque,  whereas  those  obtained  from  weak  alcohol  retain  their  lustre 
and  transparency.  (Stenhousc.)  %. 


SO  c. 

Dried  in 

vacuo. 

IRO 

..     54-38     .. 
..     12fi3 

3-93     ... 
2900 

Fownrs. 
bi'iS 

3-96 

StciiItoute» 
.  .     54*45 

3  N.. 

.     42     . 
.     13 

.  13  H- 
12  O 

■"— • 

.  .       4  IG 

C*iVH'20».H0.N0* 

.  331 

..   100  00 

Strabonse's  ult  wis  crjtUilliMxl  from  alcohol ;  Fownes'i  had  effloresced. 

Hydroehlorate  of  furfurine  added  to  aqueous  mercuric  cJUoridtj 
throws  d«w!i  a  white  double  salt,   (Fownrs  ) 

It  also  forms  crystalline  double  isalts  with  the  chlorides  of  gold,  palla- 
dium, and  iridium.  (Dobetuiuer,  J,  pr.  Chem.  46,  lOy.) 

Tlatinum-mlt  — Hydrocblorate  of  furfurine  forma  witb  excess  of 
bichloride  of  platinum,  a  tiybt  yellow  precliiitnte,  which,  when  heated 
after  drying,  blackens,  tiit'lts,  and  froths  up  tstraEgly.  j^iviug  otf  amnio* 
nia,  and  lonvin^  a  diifirultly  enmbii.sliblo  rbnrcoal.  {Fovvnes  ) — ^  When 
bichloride  of  platinum  iw  pimred  into  a  hot  solution  of  hydrochlorate  of 
furfurine  in  weak  alcrjhol,  the  double  snlt  separates  on  cooling,  in  long 
light  yellow  needles  resembling  pturate  of  potash.  (Stenbouse.) 


Fownrs. 

Stcnhouie. 

30  C  „ 

180-0 

....    3706    .... 

...     38-06 

2N 

«8'0 

.«.      6-W 

13  H -.. 

-. l»'0 

.„,     a-74   ... 

....       300 

6  0 — 

...     480 

....     1012 

Pt 

990 

....     30-88     .... 

....     20M5 

...     20*70 

3  CI  

100-2 

22-40 

C^N-H^W.HCl.PtCP...    474-2 


JOOOO 


Acetate  of  Furfurine.  —  Uncryatallisablo  or  very  difficult  to  crystal- 
lise; very  soluble  ia  water,  (Fownes.) 

Oxahitt    of  Futfunne.  —  a.   Neutral.  —  DuDdlca    of  needles,    veiy 

easily  eolublo  in  water.   (Fownes.) 

6.  Acid.  — Thin  transparent  tables,  which  retain  their  lustre  in  a  dry 
Tacunni,  redden  litmus  strongly,  and  dissolve  very  sparingly  in  cold, 
more  readily  in  warm  water,  (townes.) 


34  C 

2N 

14  H 

14  O 


Cry»tcU,  Fownes. 

204  ....  56-98  57-01 

„.  28  ....  7*82  7-74 

....» «.  14  ....  3-91  4-06 

112  ..  31-29                31-19 


C»»|13HW0«,C*H«0"  358     ...  10000     10000 

IT.  MeUiinte  of  Furfurine,  —  When  aqueous  mellitic  acid  is  neutralised 
with  furfurine,  this  salt  separates  after  a  while  in  nodular  groups  of 
crystals,  which  by  crystaUlsation  are  obtiuued  ia  beautiful  prisms,  beloug- 
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ing  to  the  moBoclinoedric  system.  The  salt  pires  off  5*7  p.  c.  ir«(«r| 
between  100^  and  125",  and  begina  to  turu  yellow  at  130°.  (KarmrodCyj 
Ann.  Fharm.  81,   171.) 

Acid  Tartrate  of  Furfurine  crystallises  from  a  rather  acid  solnlioq 
of  furfuriue  id  tartaric  acid,  in  ubliijue  four-sided  prisms,  which  are' 
permanent  in  the  air,  and  do  not  give  off  water  at  150**.  They  give 
amroonia  when  heated  with  potash.  Ammonia  added  to  their  solut 
does  not  precipitate  furfurine.  (Svanberg  6t  Bergstrand.)  ^. 

Furfiirine  dissolves  readily  in  cold  alcohol  or  rfA^>  ami  oi 
when  the  solvent  Is  evaporated.  (Fowues.) 


C    Fucusine.    C^N'H^OV 

Stekboubb.    Anti,  Pharm.  74,  289. 

Formation  and  Preparation.  Wben  pare  fncusamide  (p.  370)  it 
boiled  for  20  minutes,  with  moderately  concentrated  potaah  or  soda-leT, 
it  melts,  and  is  converted,  without  ovulution  of  ammonia,  into  a  slightly 
brown  oil,  which  solidiHes  on  cooling  in  the  form  of  a  yellowish  re«iiL 
This  substance  contains  fucusine,  but  does  not  yield  that  ba.-ie  in  tbo 
crystalline  form,  even  by  solution  in  alcohol  or  ether.  The  best  rood*  of 
obtaining  the  fucusine  from  it.  is  to  digest  the  ni'das  at  a  temperatanea 
little  above  its  melting  poiot,  with  nitric  acid;  cool  the  liquid  till  tba 
restu  solidifies;  decant  the  solution,  and  leave  it  to  itself  till  the  nitrate 
of  fucusine  crystallises  out;  purify  this  salt  by  recryfrtallisation  from 
water;  and  deconi{K»se  its  pure  aqueous  solution  with  a  slight  excess  of 
ammonia.  The  fiirti&ine  then  slowly  separates  in  small  laniinm  united  ia 
stellate  grou^^s.  This  form  of  crystallisatiou  distinguishes  fucusine  frvoi 
furfuriue. 


I 


30  C  180     ., 

2  N « ^»,....     28     ., 

12  H  12 

-.   67-ir  . 

...     10-43     ., 
...       447     ., 
...     17-91     . 

StMihooas. 

67-30 

10-30 

4'M 

6  O       

48     . 

ir-«f 

C^Nni'K)*    

268     . 

..  luo-oo   ., 

..—  lOO-OO 

Therefore  isomeric  with  farfurine. 

llydroehloraie  of  Fucusine.      Very   Boluble;   Mparatoe   from    htgS^ 

concentrated  sulutions  in  short  flexible  needles, 

Nitrate  of  Fuamne. — Prtfiaratiomirid.tvp,).     Crystal!  isee  from  tbe  hot 
aqueous  solution   in    long  prismatic   needlea    united    in  stellate  gToo|ie. 
M'hen  erystalliKed  from  alcolud,  however,   it  forms  large  rhombic  priuM 
of  great  regularity  and  peculiar  lustre.     (For  details  of  the  rrxsiallinc  fonii*  ^^| 
tbc  nitrate*  ol  fucusiitr  itid  forfunnr,  os  detcrminrH  by  Mtllrr.  i\d.  Amm.  PAavm.  71.  29^.)^^ 

—  The  crystals  obtained   from   strung  alcohol   become  opacjue   aAer  a 
while,  but  those  which  separate  from  a  weak  alouholio  aolntioa 
their   tninsparrncy.     The  salt   wheu   beaiod  to    100^  quickly 
coloured,  and  decomposee. 
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IMed  m  Mcita. 

StenbcHiM. 

30  C  , ^„„ 

.  IRO    . 

..     54-38     . 

54-30 

3  N « « 

.     42     . 

..     12-69 

13  H «. «. 

.     13     . 

..       3-93     . 

4-26 

12  O 

.     96     . 

.      2900 

C*N"H'='0*',H0,NO    

.  231     . 

..  100-00 

Platiiium-viU.  — When  bichloride  uf  platinum  ia  added  to  a  cold 
aqneons  solution  of  liydrochlorato  of  fucudine,  tLe  double  salt  separates 
in  the  form  of  a  yellow  crystalline  precipitnte;  but  if  the  solutions  are 
mixed  bot,  and  especiatly  if  a  Httlo  alcohol  ia  added,  hruad  four-sidod 
prisms  arc  obtained,  having  two  wide  nnd  two  narrow  faces,  and  differing 
altogether  from  the  long  needle-shaped  crystals  of  the  corresponding 
farfurine-salt  (p.  3HL). 


Dried  in  vacuo, 
30  C  „.  1800     . 

..     37-96 
5-90 
2-74 
..     10-12 
..     20-88 
..     22-40 

Stcnhonse. 
37-84 

'2  N  280     . 

6-18 

13  H  ^ ^ 130     . 

0  O  „ „.     48-0     , 

Pt  - „ - 990    . 

3  CI  _ „ 106-2     . 

3  21 

9-70 

2067 

22-40 

t;»v?Hi--0«.HCl.PlCl2  474-2     . 

..  100-00 

10000 

Oxalate  of  Fuctmne,  —  a.  Neutral,  —  Resembles  the  following  salt  in 
exterDHl  appcnnmce,  bnt  is  much  more  soluble. 

6.  Acid.  —  When  crude  fucueine  (p.  382)  is  digested  with  excess  of 
oxalic  acid,  and  the  sulutiun  filtcrt^d  bot,  the  acid  oxalate  is  deposited  in 
small  needle-shaped  crystala,  which  nre  generally  coloured  at  first,  but 
by  repeated  crystallisation  and  the  use  of  animal  charcoal,  may  be 
ootaincd  in  colourless  silky  needles.  Not  very  soluble  in  cold  water^ 
but  dissolves  readily  in  boiling  water  and  in  alcohol.  The  solutions 
have  a  distinct  acid  reaction.  (Stenhuuse.) 


34  C  

/>!«/  in  t 

•flCHO. 

.«  204     . 
....     28     . 

...     56-98     .. 
...       7-H2     .. 
...       391     .. 
...     31-29     .. 

Staihonoe 
57*08 

2  N 

782 

14  H 

14  O 



....     14     . 
....  112     . 

4'22 

30-88 

c*Nm»o«,c>aw.... 

...  358     . 

..  100-00    .. 

100-00 

Pyromucic  Acid. 
C»"H*0'  =:  C'OU'OSO*. 

HotJTON  Labilladizre.     Ann.  Chim  Phyg.  0, 365;  also  N.  Tr.  3,  2,  38'*. 
BoDBSi>OAiaT.     Ann.   Chim,   Pkyt.    58,    IOC;    also   Pogg.  36,  78;  also 
Ann,  Pharm.  15,  184. 

Brnzichleirru'dttre,  brfnxtiehe  SckteimiUure,  Acide pyromitnqfit.  —  Tini  obufTTrd 
by  SchMe  {OpUMC,  2,  111);  pronounced  by  Tronmiadortf  (.1.  TV.  17,  1,  &9)  to  be  a 
mixture  of  aui-cinic  and  pjroUrUhc  acid;  recoguiud  u  «  peculiar  acid  bjr  HouCoa 
LabtUardibre.  ' 
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Preprtnjfifm,     MucidacMis  Bulijwtefl  to  dry  distillation;  the  resnlfc-, 
in*:   (Hiilflininto  niiil   dif>tiIluto  ini\od   with  a  fourfold  quantity  of  wiiU] 
the  lu|uid  filtered  from  the  oil  thereby  pcparaied;  the  filtmte  evaf>unit< 
^-  whereiifM'n  acetic  acid  is  likewise  jriveu  uff  —  atid  c<K>1ed  till  it  crrataJ* 
lisca;  the  deonnlrd   inother-liqiior  re|)eateJly  GVHporntcd   l<>  the  crysul- 
Using  point;  and  the  entire  crop  of  etill  yellowish  cryBtala   purifie«l  hi 
several  crvstallieations  from  water,  and  suhsequent  di?»tillalion  at  130 
after  which   the  Hci<l  still   exhibits  a  yellow  tint,   hut  iniiy  be   obuine<fl 
perfectly  white  by  recrystallisiition  from  water.   (Houlun. )      100  pu. 
niucic    acid    thua   treated   yield    fr<iin   5   to  7   Pts.    of   pyroroucic   acidaj 
(Houton.)  —  ^.   According  to  Arjipo  {Ann.  Phnrm.  87,  238),   the  Bci4' 
IB  innst  conveniently  obtained  by  evaporating  the  tarry  liquid   obtained 
by  the  distillatiun  of  nmcic  aciil   to  dryness  over  the   water4>ath,   and 
Bubliminj^  the  residue  in  a  pon-elain  basin  covered  with  a  paper  coov,  as 
in  tho  nnUnary  mtide  of  subliming  benzoic  acid.      In  the  course  of  a  feir 
bour^,  the  pyromuuic  acid  coudoiit'CH  in  the  cone  in  tbu  form  of  elongated 
crygtalline  lamina)  of  daxzling  wbitcnese.  ^.  JK^^ 

Pi'op**t'li^s.  Crystallised  from  water:  Long  white  laminw  (Honton}^^^ 
with  a  pearly  lustre  (Buussingault);  —  sublimed:  long  ncedba;  or,  if  it 
6rst  passes  over  ai4  an  oil  and  then  cry  retail  ises  on  further  cooling:  white 
cryjitalline  mass  (Houtun),  exhibiting  the  granular  fracture  of  loaf-sugar. 
(Bousiiiiigault.)  The  acid  melts  to  an  oil  at  \30^  and  vuhitillsc?  at  a 
Bomewbat  stronger  heut  (above  135^  according  to  Bousaingault)^  ia 
white  fumes  having  a  pungent  odour.  (H{>uton  )  It  is  iuodoroua,  tJUtca 
very  sour,  and  reddens  litmus  strongly.  (Houtou.) 

Hooton.  BouMini^ult.  MaUipita. 

a.  a.                A.                 r. 

IOC  „ 60     ....     63-57     52  12      ...  540     ....     541  .„.     WI*J 

4U..- 4     ....       3-37     211     ....  3-9     ....       38  ....       3*8( 

6  O „....     43     ....     42-86     45-77     ....  42*1     ....     42*1  ....     42- 

C'*H*0* « 112     ....  100-00     100-00     ....  lOO'O     ....  100*0     ....   100 

a  was  nryitalltfted  from  water,  and  b  sublimed ;  the  acid  e  ftnaljwd  by  Maki^ti 
(Ann,  Chim.  Phyg.  GO,  200)  wu  obttiiuud  by  dry  UUlillatiuu  of  pnramucic  makl,  aad 
Rublinied. 

Decompofiiiioftis.  Tho  ncid  burns  with  flame.  (Schoole.)  —  It  is  ao( 
decomposed  by  being  three  time.**  evaporated  in  contact  with  niiric-acid, 
(Houton.)  —  2.  The  pol:ish-salt  dissolveil  in  water  and  gnidually  mixc4 
with  bromine,  is  violently  attacked,  with  Bepnratiim  of  a  heavy  red  oii, 
and  emission  of  a  penetrating  oilour,  like  that  produced  under  similar- 
circumstances  by  citraconate  of  potash.  (Cahours,  N.  Ann.  Chim.  PkpL 
19,  50C;  also  J.  pr.  Chcni.  41,  78.^  —  3.  The  acid  reduces  oxide  of  ailver 
to  a  black  powder,  with  ovolutioa  of  goa.  (Stcuhousc^  J.  pr.  Ckmm, 
32,  S6S  ) 

CombinatioTiM.  With  Water. —  Tho  acid  does  not  become  moist  <m 
exposun?  to  the  air;  it  dissolves  in  28  pts.  of  water  at  15°  (Houtoa);  ia 
4  pts.  of  boiling  water,  whence  it  crystallises  oa  coulixig.  (Tromoudorl) 

The  ryrtmucata  =  C"H»MO». 

Fyromueat^  of  Ammonia.  —  The  neutral  compound  gives  off  paH  of  j 
it4  ammonia  when  evaporated,  and  crystallises  readily.  (Houton.) 
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Pi/iytmufati'  of  Pofash.  —  Crystallises  wJlli  diffipulty;  salidifies  in  the 
granular  form  from  a  coDcentrated  aqueoua  srvlutlon  on  coaling';  bocouica 
moist  in  the  air;  disfioives  readily  in  water  and  alcobdl. 

FyromuctUe  of  Soda.  —  Crystallisea  with  difficultv;  bocoines  elightly 
moist  on  exposure  to  the  air;  lesa  soluble  in  alcobol  tljiin  the  potash-salt, 
(Hoaton.) 

PyromuccUet  of  Baryta,  Stroniia,  and  Lime.  —  Small  crystals,  which 
are  penniincut  in  the  air,  dissolve  somewhat  more  readily  in  hot  than  in 
cold  waterj  but  are  insoluble  in  alcohol.  (Houton.) 

Drjf.  Houton. 

BaO 76-6    ....     42-65     42'2 

C^mH)* 1030    ....     57-35     

C"»H*BaO«    179-6      ...100  00 

^e  Rlkalitie  pyromucFites  do  not  precipitate  the  salts  of  mngnesiai  alumina, 
m&nganese  or  cobalt  (lloutoii).  According  to  TromtriAiIurfr,  tliey  form  a  white  preci- 
pitate with  nitrate  of  baryta,  crjttuUine  after  awhile  with  ucctnCe  of  lime,  white  with 
KDiuigaDoas  sulphate,  and  peacfa-falosaom-coluurcd  with  ooboliuui  sulphate. 

Fyromucfttt  of  Zinc.  —  The  solution  of  ainc  in  warm  pyromucio  acid, 
the  forniation  of  which  is  attended  with  orolution  of  hydrogCDj  eoLidifiea 
in  a  mass  wbeu  evaporated.  (Houton.) 

PyrwnucaU  of  Tin.  —  Nitrate  of  tin  yielda  a  white  precipitate  with 
pyroinu cute  of  potash.  (Houton.) 

JPyrt/muatte  of  Lead.  —  The  free  acid  and  its  compounds  with  alkali« 
precipitate  basic  but  not  neutral  acetate  of  lead  (according  to  Tromma- 
dorff,  the  soda-salt  precipitates  nitrate  of  lead).  Tlie  hot  afjueowH  aciJ 
forma  with  carbonate  of  lead  a  neutral  solution,  on  the  siirf;ice  of  which 
browD^  transparent,  oily  drojis  form  durinir  evaporation,  liii  the  entire 
solution  i.s  converted  into  this  oily  nias^,  wliieh  conuifits  of  undooonipOHod 
pyromucate  of  lead,  and  on  cooling  first  becomes  viscid  like  pitch,  then 
white,  opatjue,  and  hard.  (Houton.) 

Ferrous  Fyromucatt.  —  Iron  dissolves  in  pyromncic  acid  witt  evolu- 
tion of  hydrogen,  forming  an  easily  soluble  salt.  (Houton.) 

Fa-ric  Fyromucate.  —  Alkaline  pyromncates  form  with  ferrio  salts  a 
lemon-yellow  precipitate  (Houton) j  dingy  brown-red  (Trommsdorff); 
greenish  black,  loose  granules  (John,  Ma<j.  Fltann.  9,  292). 

Fyrovincatt  of  A'^ickfl.  —  The  soda-salt  forms  an  apple-green  preci- 
pitate with  nitrate  of  nickel.  (Trommt^doHf.) 

C'tipric  Pt/rojnucate.  —  Small  greenish  blue  crystals  sparingly  soluble 
in  water.  (Houton.) 

Mercurmi*  Pt/romiicat^. —  The  alkaline  pyromucatoa  form  a  white 
precipitate  with  mercurous  nilnite.   (ffouton.) 

FyromitcaU  ff  Silver.  —  The  solution  <>(  silver-oxide  in  the  aqueous 
acid  turns  brown  when  evaporated,  and  yields  white  scales  of  the  salt. 
(Houton.)  An  at^ucoua  mixture  of  the  lime-sali  with  neutral  nitrate  of 
eilver,  detwsils  the  i-alt  after  a  few  days;  it  must  then  be  pressed  between 
paper.  (Boussingault.) 

VOL.  X.  *i  t 
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10  c... 

3H 

Ag 
60 


J>Hm2  aS  125'. 

._ CO 

_ 3 

.    106 

48 


Botusingault. 

27-40     29  91 

1-37     1-58 

49-Sl     49  05 

Sl-92    ....,,     19-46 


CWlPAgO* 


219     ...  10000 


100  oo 


Pyromucic   actd   dissolves  in   alcohol   more   readily  than    in 
(Honton.) 


Conju'jated  Compound  of  Pyromucic  Acid, 

Pyromucate  of  Ethyl. 
C'*H»0«  =  C*H»0,C"H'0*. 

Malaouti   (1837).    y.  Aim.  Chim.   Phys,  64,  270;  also  Ann, 
25,  276;  also  J.  pr.  Chcm,  11.  227. 

Pyromueic  ether,  BrevtzchMnuawet  Aethyloxyd,  Ether  yyromueique, 

Prtparation,     A  mixture  of  1  pi.  hydrochloric  acid,  2  pta.  pyromaci 
■cid  and   4  pts.  alcohol  of  Bp.  gr.  0  814,   ih  distilled   four    or    five    tim 
being  each  time  cohobateii  to  one-half,  and  tbc  last  time  till  the  distil 
begiua   to   paas   over   oMoured;    the  distillate  then   mixed    with    wa 
which  throws  down   an  oil,  Bolidifiyin^  in  a  f^w  minuted  in  lamin»; 
these  lamiua'  washed  on  the  filter  with  cold  water,  preased  between  paper, 
aud  dititillud  several  times,  removing  each  time  the  nioisture  whirh  roF 
lert.^  in  the  neck  of  the  retort  at  the  beginning;;  of  the  distillation,  till 
whole  distils  without  leaviog  any  residue  in  the  retort. 


Propf^iiieg.     Transparent,    colourless,    4-,    6-,    and    fl-sJded    lamtotf. 
derived  Irom  a  rhombic  pritmi;  nf  sp.  gr.  1*2.07  at   20'';  unctnnna   to  the 
touch.      The  ether  melu   at   34",  boils  between  208'"  and   210^   under  ^H 
preetsure  of  0*^6  met.  and  volatilizes  undecuni|His>ed  and  without  rcsidoik^l 
Vapour   density  =  48.59.      Has  a   powerful    odour   resembling   thst    of 
benxoiitc  of  methyl  and  also  that  of  nnphthalin;  tastes  cooling  at    tjj 
then  trauMently  bitter  and  pungent,  afterwards  agreeably  like  anise 
camphur.     Neutral  to  vegetable  colours. 

14  C  „ 84     ...     W-00     ....     G0'2fi 

8  U „ 8     „..       &71      ...       a-86 

o  \J    ■Mi-»H«a*Mt>»M«*M»Mrt>t**»*     40     ....      34**9       ...      33* W 


C"H"0« 140     „..  lOOOO 


100*00 


C-mpour 
U  K«  ... 
O  (u   ... 


Vol, 

14 

8 

3 


Dnuit7. 
58240 
0  5548 
3*3279 


Ether*  vapour. 


9.7065 
4*8532 


Decompotittans,   The  ether  is  not  set  on  fire  by  the  flame  of  » 
—  1.   lu  a  stream  of  dry  chlorine  gas,  the  dry  other  melts,   with 
rise  of  temperature,  turns  yellow,  and  is  converted  into  chloroj 
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etber  of  more  than  tlowble  tbe  on'giaal  weight.  No  hydrorliloric  nc'id  is 
evolvcii,  unless  inoi-siure  ie  prcfieut.  ~  2.  Id  rul*l  niu'ui  ixc'ul,  tLe  ether 
first  liquelics  and  tlieii  tii»so]vea  with  decomposilton.  —  3.  lu  bululion  ia 
cold  oil  of  vitriol  or  hydrochloric  acid  deoornputies  when  Iicfited.  - — 4.  The 
ether  is  decomposed  by  uqueous  potash  or  soila,  like  other  coiiipouud 
ethers  of  the  third  class.  Baryta,  stri>titia,  or  lime-water  forms  with  the 
alcoholic  solution,  a  precipitate  which  dis^olvc^  in  a  tiinall  quantity  of 
watur.  —  5,  After  keeping  for  aomo  time,  the  ether  becomes  eligbily 
ooloured,  and  then  leaves  a  residue  when  distilled. 

Comhmalions.  Pyroniucic  ether  dissolves  very  sparingly  in  feater^ 
easily  and  without  decomposition  in  cold  oil  of  vitriol  or  hytli-ochloric 
add,  and  in  all  proportions  in  alcoM  and  commo^i  eUier.  (Malaguti.) 


Appendix, 

Chloropyromucate  of  Ethyl. 
CCl'M-'O'  =  C*H*0,C»X;i'H>0». 

MALAOUTt  (1837)-  Ann.  Chim.  Phi/s,  64,  282;  also  Ann.  Pkai-vi. 
25,  279;  also^.  pr.  Chein.  II,  229.  — ^Tm.  Chim.  Phyt.  70,  371; 
also  Ann,  Phaitn,  32,  41;  also*/,  pr.  Cfitvi.  18,  53. 

Chhi'oyjfrQmucie  fthtr,  CAior-brens»eM§imvine$trr,  Bthtr  cAloropyromuciqut. 

Preparation.  Chlorine  gas  ia  passed  at  ordiaarv  temperaturea  over 
dry  pyroniucic  ether,  as  long  as  heat  is  evolved,  una  the  resulting  liquid 
freed  from  the  excess  of  chlorine,  which  colours  it  yellow,  by  a  current 
of  dry  air,  and  prcberved  in  vacuo,  or  in  welUclused  hutttes  completely 
filled  with  it 

Properties.  Transparent,  colourless  syrup,  of  sp.  gr.  1'490  at  19". 
Not  volatile  without  ile^-oniftosition.  Has  a  strong  and  agreeable  odour, 
like  that  of  calycanthus;  excites  slowly  a  persistent^  strongly  bitter  ta«te; 
neutral. 


14  C 
4  CI 
8  H 
60 


Malajcutl. 

84-0     ....     29  83     30-11 

141*6     ....     60-28     49-83 

8-0     ....       2-84     2-77 

480  1705     1729 


C'OCIUJ'O* «....  281*6 


lOOOO     100*00 


The  «cid  which  may  be  nipposed  to  exist  in  this  ether,  bat  which  hu  not  been 
obtiiined  hi  the  scpsrite,  »ir.,  cliloropyromucic  flcitl,  wonlcJ  be  C'*^'Mll^O'-  [Conie* 
quoctlj  a.  valrrianic  ncid  in  wbose  uuclens  part  of  tbe  H  is  rtpltrpd  by  Cl  and  O^ 

—  C"'Cl'*H^0-.O*.  —  Or   might    it    be    a    hydruchturnte    of    cblontpyro marie    etber 
«U'H:r'U*U*,2UCl?]     Oilicr  viewi  arc  given  by  berwliuft  {J.  jtr.  CUcm.  U.  35G.) 

DecompoeUiont,  The  ether  when  heated  evolves  a  large  c|uantity  of 
kvdrochloric  acid,  yitflds  but  little  distillate,  and  thickens  n  ith  deposi- 
tion of  charcoal. —  2.  It  ia  not  affected  by  chlorine  gas  at  ordinary  tem- 
perutures,  but  when  heated  with  it,  gives  off  hydrochloric  a^id  and 
other  products,   while  the  residue  becomes  continually  poorer  in  chlorine. 

—  3.  When  exposed  to  moist  air   (or  when  water  is  added  to  it),  it  bc- 
oemofl  milky,  with  formation  of  hydrocbluric  acid,  but  recovers  its  traua- 
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fmrency  m  a  dry  vacuum.  —  4.  The  etlicr  mixed  with  hot  stronjf  pot 
ev  becomes  coloured,  and  fiTms   a  white   cnay^ulated  mass,   wbiclj, 
mixed   with    water   »iid   hoiled,  pivos   off  tilcohol   and   disappetirs,    wi| 
fonnatrou  of  a  durlc-red  liquid.     From  this  liquid,  sulphuric  acid,  ^fto 
considerable  time,  throws  dowu  yelluwieh   grains,  torrether  wilb  a  bl 
substance,  soluble  in  poto-sh,  but  nearly  soluble  in  alcohol;  but  noit 
pyrnmucic  nor  pyroract'tnic  acid  can  be  afterwards  detected  in  the  lirj 
—  5.   When  dry  amtiiouiacal   jjas  is  passed  through  the  alcoholic  fruluti 
of  the  ether  the  liquid  becomes  beati^d,  sal-ammoniac  in  formed,  toget^ 
with  a  small  quantity  of  hydrocy^natc  of  ammouta  and  a  liu'ge  quan 
of  charcoal,  but  no  gaa  is  evolved. 

Combinations.    Chlornpyromocio  ethor  diasolres  readily  in  aJcohol  and 
common  ether.  (Malaguti.) 


6.     Oxygen-n  ucUu$.     C'<*H»0*. 


Crocoaic  Acid- 
Cioj^,0io  _  c'^H'OSO'. 

L.  Gmelw  (1825).     Po-jw/,  Ann.  4,  37.  —  Ann.  Pkarm.  37,  58» 
LiEDio,   Pw/f/.  33,  90i  also  vlwft.  Pharm.  11,  182. 
Hkller,  J.  pr.  Ch^mi,  12,  230;  and  iu  the  momoirs  cited  in  oonnecli< 
with  Rhodizonic  acid  (p.  308). 

KroioniSure,  Aeidt  eroconique. 

Formation.     When  carboxide  of  potaffsium  is  dissolved  in  water, 
chief  product  formed  is  rhodizonate  of  potash,  which,  by  exposure  lo_ 
air  and  evaporation,  is  converted  into  croconato  of  potash,  aud 
also  into  oxalate^  the  reddish  yellow  colour  of  the  solution  obanging; 
same  time  to  pale  yellow. 

1.  Preparation  of  yentral  CroconaU  of  Pofa*h.  ^  Carbozide  of 
potassium  more  or  less  pure,  as  it  is  deposited,  in  the  preparation  of 
potassium  by  Brunncr  A  Wohler's  method  (ill.  5,  t),  partly  In  the 
copper  receiver,  partly  in  the  tubes  and  bottles  therewith  councctod,  ii 
dissolved  in  water,  carefully,  however,  booanse  an  exploaioa  may  teln 
place;  the  liquid  filtered;  the  carbonacor>u6  mass  washed  with 
water  as  long  as  the  water  acquires  a  reddish  yellow  colour,  and  rbod 
loiiate  of  polafth  appears  mixed  with  the  cliarcoal,  in  the  form  of  a 
powder;  aitd  the  filtrate  evaporated  over  the  water-bath,  till  it  yields 
cotding  yellow  needles  of  croconate  of  ]>otaKh,  whicii  are  collected  on  a 
filter.  —  The  brown  mother-liquor,  evaporatod  anti  cooled  as  often  w 
yellow  ncrdles  are  produced  from  it.  becomes  at  length  thick  and  dark 
orown,  and  yields  by  further  evaporation  crystals  of  oxalate  suid  bicar- 
bonate of  pot&«h;  and  the  still  darker  mother-liquor  obtained  therefrom, 
ieldfl,  when  supersaturated  with  dilute  sulphuric  acid,  a  copious,  dark 
rawn,  flocculent  precipitate,  of  a  substance  resembling  humic  aoi' 
dissolving  with  tolerable  facility  in  hot  water.  The  liquid  con 
•ulphuric  acid,  filtered  from  this  precipitate,  yioMs  by  distillation 
quantities  of  hydrocyanic,  formic,  and  acetic  acids  (vii,  41 ).  —  The 


•bodi<^^| 
ds  otf^l 


I 
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needles  o)>taitie<l  as  above  are  puriGetl  by  prefigure  between  paper,  and 
repealed  cryfllalliMition  from  hot  water  (Om.),  tliis  trouhnont  hwingcon- 
tiniiod  till  the  pulverised  salt  no  longer  imparts  a  brownish  yellow  colour 
to  atroug  aicobol,   (Heller.) 

2.  preparation  of  Croconie  acid.  — Pulverised  croconate  of  potaali  is 
digested  and  boiled  for  several  Lours,  and  wltb  frequent  agitation,  with 
absolute  alfuliol,  (or  with  spirit  of  85  p.  c,  ut  ht^L  xvith  addition  of  al)«oluta 
alciiliol.)  and  a  \iiry  small  nuautity  of  oil  uf  vitriol,  till  tbo  iiirljidity, 
wtiicli  a  61tereil  ijaiiit>le  produces  with  dilute  chloride  of  bartnin,  diMi|>- 
pears  complf  tely  on  heatin;;  ^vith  dilute  hydrochloric  acid,  after  whiuli 
the  filtrate  is  evaporated.  (Gm.) 

[The  acid  obtained  by  boiling  finely  pnnndeil  acid  croconato  of  pot- 
ash with  H5  p.  c.  spirit,   is  not  quite  free  from  potash.] 

The  acid  cannot  be  obtained  from  croconato  of  lead  by  the  action  of 
dilute  eulphiiric  acid,  the  decomposition  thcrchy  obtained  being  very  far 
from  complete.  —  When  croconate  of  lea<l  di leased  in  water  is  decom- 
posed by  sulphuretted  hyilrogen, — a  reaction  which  takes  place  very 
Blowly,— a  brownish  yellow  filtrate  is  obtiiincd  containin;,'  aulpLur.  Thia 
filtrate  assumes  a  deeper  brown  colour  when  exposed  to  the  air  or  evapo- 
rated; continues  to  ilt-posit  sulphur  even  after  all  the  sulphuretted  hydro- 
gen has  evaporated;  and  uUimiUcly  dries  up  in  the  air  to  a  hrown  cxtriict 
containing  cornhined  sulphur,  and  yielding  only  a  very  few  neeillea. 
The  extract  redissolvee  completely  in  water.  The  dark  brown,  litmus- 
reddening  solution,  forma  with  pota^U  a  similarly  coloured  mixture, 
which,  when  evaporated,  yields  needles  of  croconate  of  potash,  and  a 
dark  brown  inotherdlquor.  The  above-mentioned  solution  prccipitatoa 
baryta  and  lime-water  iu  dark  brown  flakes,  which  dissolve  in  hydro- 
chloric acid;  from  prutochloridc  of  tin,  neutral  acetate  of  lead,  mcrcuroua 
nitrate,  and  silver  nitrate,  it  likewise  throws  down  dark  brown  flakes; 
but  from  alum,  corrosive  sublimate  and  terchloride  of  gold,  flakes  of  a 
If^'hter  brown  colour.  — Croconate  of  cojtper  yields  similar  roaulta  whea 
treated  with  sniphuretted  hydrogen.   (Om.) 

PropfHies*  When  the  aqueous  solution  is  abandoned  to  spontaneous 
evaporation,  the  acid  remains  in  transparent,  orange-yellow  (sometimes 
brown)  prisms  and  granules,  which  undergo  no  altenition  at  I00\  When 
the  solution  \a  cviLjiorulcd  over  the  water-bath^  the  acid  remains  in  the 
form  of  a  lemon-yeltow  o[)aquo  flhu.  It  is  inodorous^  tastes  very  acid 
and  rough,  and  reddens  litmus  strongly.  (Gm.)  m 

CaictUaiion  aeeording  to  iAe  analytu  q/  croconate  of  pot  at  A.  j 

IOC    » 00     .».     42  25 

SH    „.« ^ 8    ..-       V4i  ' 

10  O    — 80     ..-     M'34 

C'^H^O'" 142     ....  100*00 

Deeompontion.  Tho  acid,  when  heated,  gives  off  first  white,  and 
then  yellow  fumc.9,  which  smell  like  bitumen  and  excite  coughing,  and 
leaves  a  small  quantity  of  charcoal,  which  burns  away  easily  and  com- 
pletely (without  leaving  potash).  (Gm.) 

ConihinatiojiA.  Tn  Wat^r,  the  acid  dissolves  readily,  fonuing  a  lemon- 
yellow  li<|uid  which  becomes  decolorised  by  time.  (Gm.) 
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The  Croeonatf9  are  all  oolonred,  ^aernlly  lemon-yellow  or 
yellow;  some  of  llio  crystallised  croconates  of  the  heavy  metal«  tl 
U^ht  of  a  browutsh  yellow  colour,  but  reflect  it  from  their  eryvUlUi 
faces  with  a  violft-blue  colour.  They  decompoeo  l>elow  a  rod  beat,  wit 
glowing  antl  aparkliug,  yielding  carbonic  acid  and  carbonic  oxide 
and  a  mixture  uf  charcoUrl  and  mctuUtc  carbonate  or  oxide,  ur  nf  ch 
and  metal.  They  with.stand  the  action  of  air  and  liglit,  even 
aqueou3  solutions  not  beini?  altered  by  exposure  to  the  air.  The 
conatcs  of  the  soluble  alkufii?  in  f>articular,  are  solnblo  in  water;  bat 
croconates  dissolve  in  nitric  acid,  with  decomposition  of  the  croooni 
acid.  (Gm.)  Some  of  the  croconatc8  of  the  heary  metalc  likewi 
dissolve  in  alcohol  and  ether.  (Heller.) 

CroconaU  of  Ammonia.  —  Obtained  by  spontaneous  ^vaporaiioa 
the   alcoholic   solution   of   the   acid   saturated   with    ammonia,  —  Don 
reddish  yellow,  transparent  tables,  soluble  in  water  and  alcohol.   (HaUer) 

CroconaU  of  Potath.  —  a.  Neutral.  —  Prtperctiw  (p.  38?*).      The 
dehydrated  at  100"  is  lomon-ycUow  and  opanne.     The  hydrated  crj 
are  six-  or  eight-sided  nce*lles  of  an  orange-yellow  colour,  stronely  lot 
and  translucent.     The  author  sometimes  obtainetl  in  the  six-aiaed  ni 
two  angles  of  the  lateral  edges  =  106^  and  foar  =  127°i  soinetimee 
of  the  angles  were  =  144°,  and  four  =  109°.     All  however  mere  roi 
approximations.     Heller  obtained  rhombic  prisms  with  lateral  edfM 
12(1''  and  54''. —  The  crystals  taste  somewhat  like  nitre,  are   inodoroi 
and  neutral.     They  give  off  their  water  at  a  temperature  coosiderahlj 
below  100';  and  the  lemon-yellow  residue,  when  moistened  with  a  Hi 
water,  immediately  recovers  its  orange-yelluw  tint,  but  is  a^^in   turned! 
lemon-yellow  by  oil  of  vitriol,  which  abstracts  the  water;   the  crysUlij 
are  likewise  dehydrated  by  strong  alcohol. 


10  c  

2  K «., 

10  o «. 

Dri^d  at  yOO". 
„.     600     .... 

Mt»U>...             /B     4            .... 

„.     80-0    ... 

27-47     .. 
35  90     . 
36-63     . 

Gw. 

28'Ofl 

36'0« 

35-85 

Uebtf. 
—     27-41 
.-     35-72 

36-87 

C»IPO»    .... 

IOC    „ 

2K  ...„ 

10  O   

218-4     .... 

10000     . 

..     600     . 
..     78-4     . 
..     80-0     . 
..     360     . 

,..  .  100*00 

..     23-58     ... 
«     30-8J     .. 
..     31-43     .. 
..     14'I3     .. 

.      lOO-M 

On. 

23*80 

..„.     30-55 
30-37 

4  HO    



l5-t8 

C«'K'0»+4il 

^q — 

..  254-4     . 

..  10000    .. 

lOOOO 

The  autlior  formerly  believed,  on  theoretical  i^ands,  that  the  salt  dried  at  IMf 
mast  contain  1  H  more,  although  cxi>eriment  indicated  the  coDtrary ;  but  be  refiMMl 
thii  view  Da  early  as  1H26,  in  aoconjance  with  further  invciti^alloai  i^ScAw.  17.  MSt 
Mag.  PMarm.  IS,  Ul  ;   Po^y.  1,  525,) 

The  crystals  when  heated  give  off  water  and  turn  lemon*ycllow;  aft 
a  stronger  beat,  they  again  as>umo  their  orango-yeltow  colour  withoat 
change  of  fonn;  and  at  a  temperature  below  redness,  oven  out  of  oontut 
of  air,  suddenly  exhibit  a  glimmering  light  extending  through  the  onliM 
niOM,  m}Hdlv  giving  ofi*  at  tho  »ame  time  about  2  vol.  carbonic  acnl  gM 
to  I  vol.  carltonic  oxide,  and  leaving  66  90  p.  c.  of  a  mixture  of  53-81  p.  c, 
««rbonate  of  potash  and  1300  charcoal. — Tho  salt  dissolves  without 
'•rreseence  in  hot  oil  of  vitriol,  forming  a  yellow  litjaid,  which  ot 
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cooling;  yields  large,  pale  yeliow  trnngparent  orvstak,  and  at  a  higher 
temperature  tjivea  off  suljduirous  acid,  becomes  \*lack-broun,  swells  up 
strongly,  and  finally,  at  a  htat  near  rodness,   becomes  decolorised  and  is 
converted  into  sulj)t]ale  of  potash. — Nitric  acid  instantly  decolorizes  tbe 
aqueous  solution  of  crocouatc  of  potaish,  with  flight  evolntion  of  nitrio 
oxide;  it  dissukes   the  crystallised   salt,  with   brisk  evolution  of  nitric 
oxide,   but   witliuut   separation    of  carbonic   aiid,    forming  a   colonrleea 
liquid,   which   when    cviiporated    yii^lda    neither   nitrate    nor  oxalate   of 
potash,  but  ft  yellowish  white,  inJi^tiuctly  crystalline,  saline  mass,  wliich 
at  A  stronger  beat  turns  brown  and  detonates  with  moderate  force.      The 
colourless   iKiueous   solution   of  this   mass   ao<tuiri's   when    mixed   with 
potash,  a  yelfuw  oohmr  disapive.inng  on  exposure  to  the  air;  precipitate? 
an  abundance  of  pale  yellow  flakes  from  baryta-water,  litnu-wjiter,  and 
neutral  acetate  of  lead;   and  produces  a  rather  strong  while  turbiditv  in 
a  solution  of  iiiorcaroua  nitrate,  weaker  in  nitnite  of  silver.  —  Chlorino 
immediately  decolorises  the  aqueous  solution   of  the  suH,  which   then 
precipitates  baryta-water  and   neutral  acetate  of  lead   in   pale   yellow 
flakes,  and  leaves  a  palo  yellow  mass  when  evapomted.     (This  mass  is 
very  aci*!,   and  iia  aqueemti  solution  heated  with  mercuric  oxide  reduces 
the  mercury  to  the  metallic  state.)     On   the  other  hand,  chlorine   gas 
exerts  no  action  on   the  heated  crystaSliscd  salt.  —  From  torchloriile  o^ 
gold,  croconato    of  pota-?h   slowly  precipitates    metallic  gold,   especially 
with   the  aid  of  beat;  frum  corrosive  subUmate,   it  throws  down,  after 
somn  time,  a  white  powder,  probably  consisting  of  calomel. 

Croconate  of  potash  dissolves  in  moderate  (quantity  and  with  pale 
yellow  colour  in  cold  water,  and  iu  much  larger  c[uanlity  iu  hot  water, 
so  that  the  solution  solidities  on  cooling.  If  the  tjuantily  of  boiling 
Wdtcr  is  not  sufHricnt  to  dissolve  the  whole  quautiiy,  the  undissolved 
portion  becomes  lemon-yellow  from  loas  of  water.  The  cold  aqueous 
soluttun  mixed  with  pota^lidey  deposits  needles  of  the  salt;  it  dissolves 
iodine  without  further  alteration.  Aqueous  alcohul  dissolves  a  very 
small  quantity  of  the  salt;  absolute  alcohol  none.  (Gm.) 

b.  Acid. —  When  10  pts.  oil  of  vitriol  are  added  to  tho  pale  ye! tow- 
solution  of  2G  pts.  of  the  neutral  salt  in  the  smallest  possible  quantity 
of  lioiling  water,  the  liquid  acquires  a  deep  brownish  yellow  colour,  and 
deposits  immediately,  or  as  it  cools,  crystals  which  nearly  convert  the 
mixture  into  a  soliilmass,  and  maybe  freed  from  bisulphate  of  potash 
by  draining,  washing  with  cold  water,  aud  repeated  crystallisation. 
The  acid  Mlt  is  tint  obtainrtl  by  treating  tho  nrutrjl  wih  with  ocftic  uriil.  —  The 
prisms  iu  which  this  salt  crystallii^es  appear  thicker  than  those  of  tho 
neutral  salt,  do  not  form  such  delicate  needles,  and  have  a  darker  colnur, 
more  inclining  to  h)'acinth-rcd.  They  redden  litmus  slightly.  They 
retain  their  cokmr  at  lOU",  and  when  more  strongly  heated  leave  a 
black  mixture  of  charcoal  and  carbonate  of  potash,  exhibiting  incan- 
descence. (Gm.) 

Air-dried  cryttah. 

20  c „ - iao-o 

5  H „ «.. ^ —M.        6*0 

3K 117-« 

24  O 192-0 


4 


I 


Gtn. 

27'6l     fl6-92 

1-14 1'08 

27  06    26'B6 

4418     4514 


C"'HKO"  +  C"KH>»  +  4Aq 434*6      ...  lOOOO     lUOOO 

As  onlj  one  &na1y>u  wu  made  and  with  n  Tcry  small  quanticjr  of  salt,  there  maj 
poasibty  be  an  error. 
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The  brown-yellow  aqueous  solution  of  tbis  salt  slowly  tanis 
yellow  on  oxposiiro  to  the  air,  and  yields  very  jialo  yellow  cry-^tiilij  wnm 
evaporated.  The  aqueous  solution  of  these  crystals  forms,  with  ueutnjj 
acetate  of  lead,  an  oraii^e-yellow  precipitate  which  becomes  pasty  durtD^j 
washing:  and  this  prccijiitate  decomposed  by  sulphuretted  hyJru^^n  n<>t, 
in  excepis,  yields  a  colourless  filtrate  which  leaves  thin  colourlesa  prismti 
when  evaporated.  These  prisms  are  likewise  obtained  by  heating  the! 
aqueous  solution  of  neutral  orocouato  of  potaah  with  a  *juaatity  of  nilrie 
acid  jui^t  sufficient  to  dpcolnrise  it,  and  trotting  the  load-faiU  as  above. 
If  the  Bulpliuretted  hydrogen  be  used  in  excess,  the  Dltrnte  acquires  % 
yellow  colour  aud  yteltls  a  brown  extruct  besides  the  colourless  prisms. 
These  colourless  crystal«  arc  quietly  carbonised  by  heat  and  yield  a 
white,  stroniriy  acid  sublimate.  Their  aqueous  solution  reddens  litnili 
strongly,  and  no  longer  precipitates  neutral  acetate  of  lead.  (Gni.) 


Croconaie  of  Soda.  —  By  saturating  the  acid  with  carbonate  of 
Rhombic  prisms,  having  a  li^'hter  oranfce-yellow  colour  than  the  putaiih- 
salt,  giving  off  water  of  crystalU.iation  when  heated,  dissolving  readily  io 
water,  sparingly  iu  alcohol.  (Heller.) 


Croconttie  of  LHhia. 
alcohol.  (Heller.) 


Pale  yellow,  amorphous,  soluble  in  water 


CrocoiuiU  of  Jiat'ytit.  —  Tljeacid  sind  the  potash  salt  form  with  baryta- 
water  or  chloride  of  barium,  a  thick,  pale  yellow,  pulverulent  precipitate, 
which  coagulates  by  bulling  into  a  deep,  lemon-yellow,  curdv  maa% 
in.soluhle  in  a  large  quantity  of  hot  water,  aud  dissolving  but  sparingly 
in  hot  hydrochloric  acid.  (Gm.)  It  is  not  soluble  in  water,  alcohol,  or 
ether.  (Heller.) 

CroGotieUe  of  Strontut.  — The  acid  forms  with  chloride  of  etronUnm  a 
yellow  crystalline  precipitate,  which  cryatallisea  from  the  solution  in 
alcohol  by  epontanoouB  evaporation.  The  potash-salt  forms  with  chloridtt 
of  slroiiiiuni,  transparent  crystalline  lamina}.  Easily  aolublo  iu  wmler 
and  alcohol.  (Heller.) 

Crocciiate  of  Lime.  —  Croconate  of  potash  forms  with  lime-wator  nrj 
chloride  of  calcium,  after  a  few  hours,  a  largo  quantity  of  lemoD-yellov 
crystals,  which  dissolve  in  water  very  sparingly  and  with  very  pa]s< 
yellow  colour.  (Gm.)  The  free  acid  forms  with  chloride  of  calciunii 
yellow,  translucent,  tint  prisms,  bevelled  at  the  ends,  sparingly  solubitt 
ID  water  and  alcohol.  (Heller.) 

Croconate  of  Jfai^nesta.  —  The  clear  aqueona  mixture  of  croconat« 
potash  and  sulphate  of  magnesia,  yields,  by  spontaneous  evaporation,  darki 
brown  prisms  acuminated  at  the  ends.  (Heller.) 

Ceric  Croconate.  —  Croconate  of  potash  forms  a  copious  precipitsts; 
with  hydrochlorato  of  eerie  oxide  and  ammonia,  and  a  scanty  precipitat* 
with  acid  hydrochlorat©  of  eerie  oxide.  (Holler.) 

Croconate  of  lUria.  —  Yellowish  brown,  uiicaceoua,  crystalliDe 
easily  soluble  in  water.  (Berlin,  Poffp.  43,  116.) 

Oroeonntf  of  Ghtcitta.       The    mixture    of    the    alcoholic    sfdution" 
erooonic  acid  with  acetate  of  glucina,  forms  yellow  crytttals,  easily  ao}i 
in  water  and  alcohol.  (Heller.) 
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dtKonate  of  AJumitta,  —-  Tho  ulroholiv  solution  of  the  aciJ.  evaporated 
with  aeetato  of  alumina,  leaves  yellow  crystnls^  easily  soluble  in  water 
and  alcohol.  {Heller.) 

CroconaU  of  ^iVco/iiVi.  —  Prepared  like  tho  alumina-Nilt.  Yellow, 
transparent  crystals,  soluble  in  water  and  alcohol. 

Critnic  Ct^ocounU.  —  The  hyacinth-red  aqueous  mixture  of  the  acid  or 
the  potash-sntt  with  uranic  nitnkto,  yii'Ul»,  b^'  spontaneous  evaporation, 
yelhiwir^b  red,  transparent  crystals,  easily  soluble  in  water  and  alcohol. 
(Heller.) 

Mftnrfftnom  CrocotuUt.  —  By  evaporating^  the  acid  with  manganoaa 
acetate,  or  loavine  tho  potaeh-salt  for  some  time  in  contact  with  man- 
gnnous  sulphate,  dingy  yellow  crystals  are  obtained,  having  a  faint  blue 
redex.  (Heller,) 

CrrtcoiifiH  of  Antimony.  —  The  potash-salt  forms,  with  hydrochlorato 
of  chloride  of  antimony,  a  thick  lemon-yellow  precipitate,  eoluble  in 
excess  of  the  chloride  of  antimony.  (Gm.) 

CroeonaU  of  Bismuth.  —  The  thick  lemon-yellow  precipitate  formed 
by  the  potnsh-salt  in  a  solution  of  bismuth-nitrate,  dissolvea  in  an  excess 
of  the  bismnth-soluticm.  (Clm.)  It  contains  55*B8  p.  c.  biamath-oxide, 
and  b  not  soluble  cither  in  water  or  in  alcohol.  (Heller.) 

CrocoiwU  of  Zinc.  —  The  alcoholic  solution  of  the  acid  forms,  with 
acetate  of  zinc,  an  e\  uporatinn,  huiI  the  puta.^h-sult  fortnt<,  with  acetate  or 
fiulpliAtc  of  zinc,  whbt)  i^et  aside  for  sevrrul  huurs,  yellow  crystals  and 
crybtallino  grains,  soluble  iu  water  and  alcoliol. 

CroconaU  of  Cadmium.  —  The  potabh-sult  luhted  to  sulphate  of  cad- 
mium, throws  down  a  largo  quantity  of  powder,  having  a  fine  yellow 
colour,  and  soluble  in  water  and  alcohol.  (Heller.) 

StnnnoHS  Croconnie.  —  Tins  potash-salt  throws  down  from  proto- 
chloride  of  tin,  a  lar^o  quantity  of  an  orange-yellow  powder  (Ooi.),  which 
decoiiijioscs  with  violenoo  when  heated,  and  is  sparingly  soluble  in  water. 
(Hellor.) 

tiicbloriJe  of  tin  U  nut  precipitated  by  the  poLufa-salt.  (Heller.) 

CfoconaU  of  Lend, —  The  free  acid  atid  ita  potosh-salfc  precipitate 
neutral  ncelate  nf  lead  abundantly  in  Icnion-ycllow  flukes,  which  dissolve 
with  Jeconiposilidn  in  nitric  acid,  forming  a  coluurlcss  lionid,  and  when 
digested  for  some  time  with  water  and  a  small  quantitv  of  sulphuric  acid, 
still  leave  a  ])orlion  of  free  sulphuric  acid  in  the  liquid,  which  turns 
yellow,  (Gm.)  The  precipitate,  when  dry,  is  a  powder  of  a  fine  yellow 
colour,  contJiining  G4-00  p.  c.  oxide  of  lead,  [therefore  =  C'^'Pb'O*"],  dis- 
solving without  colour  in  nitric  acid,  but  insoluble  in  water  and  alcohol. 
(HeUor.) 

Ferroue  CroconaU.  — Tho  potash-salt  imparts  a  dark  yellowish  brown 
colour  to  ferrous  sulphate,  and  alterwarda  forms  brown  flakes,  which 
change  over  night  to  dark  brown  crystals.  These  crystals  exhibit  a  blue 
re6ex  on  the  crystalline  faces,  like  the  copper-salt,  which  they  also 
resemble  in  form,  and  are  soluble  in  water  aud  alcohol.  (Hellor.) 

Ferric  CroconnU. —  The  potaah-ealt  forms  with  aqueous  sesquichlorido 
of  iron,  a  clear  black  mixture,  exhibiting  a  garnet^red  colour  in   thin 
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Imvera   (Om.);    and   depoaiting   indisttnot,  reiy 
which  ar«  soluble  in  water  and  alcohol.  (Hellar.) 

Croctmaie  of  Cobalt.  —  The  brown-red,  elt^htly  turbtd  miztnM  of  Ac 
poia«b-«a]t  with  aa  aqueoas  cobiftlt-ttilt,  yields,  aTier  a  few  be«f%  4vfc 
Drown  transiHireiit  crystaU  with  beuutifol  riulel  reJSex,  solkUe   ki  wal« 

and  alcohol.  (Heller.) 

OrooonaU  of  Nickel. —  By  evaporating  croconic   acid   wilii   ««lyihali 
of  niclce!,  light  brown  ^^rains  are  obtained,  soluble  in  water  sod 
(Heller.) 

Cupric  Croconate — The  clear  bluiah  green  mixture  of  warn 
croconate  of  potash  with  cupric  sulphate  or  hydrocfalorate', 
cryetalM  on  cooling,  which  mu^t  be  wasned  with  water  and  dried  Iwiwaw 
paper.  Cryelala  belonging  to  the  right  priemalic  «ystem.  Rigitt  riuMbii 
pnsms  {Fig.  til)  u  :u=  108"*  and  72';  the  obtuse  lateral  edg«a  aad 
Aummits  rcpUced  by  the  faces  m  and  y;  the  acute  summita  bcTelM  vitk 
two  faces  in  the  direction  of  the  terminal  edges;  cleava^  parallel  to  «, 
(BlumJ  The  crystals  transmit  light  with  bmwntah  oranj^e-Tellov  cvdoar. 
but  reflect  it  from  their  faces  with  dark  bloe  colour  and  briUta&t  mvUllic 
lustre.  Masses  of  sniall  crystals  appear  violet-retl;  the  powder  U  Wboa- 
yellow,  brighter  in  propurliun  to  its  fiDeness,  aud  imparls  the  aams 
colour  to  a  lar^e  Quantity  of  oupric  oxide  when  trituratod  tberewitk. 
The  crystaU  lieiUod  in  the  water-bath  for  several  days,  ^ive  off  13  il 
p.  e.  water,  then  a  small  additional  ijuantlty  at  102°,  in  all  13*81  p.  <: 
(4  At.  while  2  At.  water  are  obstiimtely  retained),  and  appear  Im 
little  altered,  only  more  brownish  and  duller.  When  the  crystals  m 
houi<.<d  in  a  small  retort,  water  csca|>es  at  first,  and  then,  at  a  tempvrmtan 
beluw  redness,  one  crystal  after  another  suddenly  deooinpueea  wilibovi 
appcaranco  of  light,  and  with  percui^sivo  evolution  of  gas  and  projecUM 
of  single  particles,  which  burn  with  emisiion  of  sparka,  on  coming  i| 
ocmtaot  with  the  air.  The  gas  thereby  evolved  consists  of  carWinic 
and  carbonic  oxide,  at  firh-t  in  the  volnnie  ratio  of  1  :  1*2,  at  last  of  I  : 
A  very  small  quantity  of  diittitlate  is  obtained,  harin;^  the  odoQf 
wood-vinegar,  the  firet  portions  being  pale  yellow,  and  reddening  lit 
slightly;  tlio  latter  portions  brownish  yellow  and  strongly  acid,  and 
neutralisation  with  ammonia^  imparting  a  darker  colour  to  dilate 
chloride  of  iron,  and  forming  an  immediate  black  precipitate  witb 
of  silver.  The  residue  of  copper  and  charcoal  uhich  remain* 
heating  the  crystals,  amounts  to  30*8  per  cent,  if  the  crystals  have 
heated  in  a  retort  containing  air;  to  328  per  cent,  if  carbonic  acid 
been  passed  through  the  apparatus  before  and  during  the  heating ;  ai 
30'8  p.  0.  if  hydrtigen  has  been  passeil  through  it.  it  is  a  bruwn-bl 
dull,  somewhat  Bbrous  powder.  Heated  in  the  air  to  a  temperati 
somewhat  below  redness,  it  bums  away  with  a  glimmering  light  and  si 
emission  of  sparks,  leaving  first  a  red  powder  of  metallic  copper 
afterwards  cupric  oxide.  Fuming  nitric  acid  sets  it  on  fire,  with  rv 
sparklinir.  Ihe  crystals  heated  in  the  air  decompose  one  after  anothi 
with  a  slight  hissing  noise,  appearance  of  fire,  sparkling  and  pmjoc(i< 
of  indivitlnul  particles,  and  throw  ont  slender  threads  of  dull  red  nwlalHv 
cop{>er,  which  is  then  quickly  converted,  with  a  glowing  light,  into  OXJdc 
In  oxygon  gas,  the  sparkling  and  projection  of  the  particles  mn 
violent.  (Gm.) 

The   salt   dissolves   very  sparingly  in   cold   water;   somewhat 
abandantly  and  with  lonjOD-ycllow  colour,  in  boiling  water,  bat 
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oat  again  for  the  most  part  on  cooling,  the  liquid  tlicn  assuming  a  pale 
yellow  tint.  The  solution,  mixed  with  i>ntnfili  (even  ont  of  contact  of 
air),  forme  croconatc  of  pota^^h,  and  a  blue  precipitate  soluble  in  oxcesa 
of  potiuih.  biniilarly  with  ammonia,  which  abo  dis^jolves  the  crystals 
with  blue  colour,  wheroaa  potash-ley  octfl  but  feebly  on  the  crystals. 
The  aqueous  solution  exhibits,  with  sulphuretted  hydrogen,  ferrocyanide 
of  potatisium,  sulphocyanide  of  puta^sfium,  ferrous  sulphate,  and  also  with 
hydrocyanic  acid  and  tincture  of  guaiacum,  tbo  same  reactions  as  other 
CNpric  salts  (v.  41.3).  It  coppers  iron  but  slightly,  unless  hydrochloric 
acid  be  added.  (Gm.) 

CryitaU, 
10  C  60 

2Ca 64 

6  H  6 

16  O 128 


Gm. 

23-26     23-36 

24*80     24-80 

«-SS     2-23 

49-6t     49-61 


C»'l.V0"*  +  6Aq. 238 

Or: 

10  C ^ 60 

3  Ca ^ 64 

10  O „ „ 80 

6  HO  54 


10000 


lUOOO 


Gm. 

23-26     2326 

24*80     21-80 

31  01     31  83 

20-93     2011 


Ci't:u'0'*»  +  6Aq 258     ....  10000     lOOOO 

MercuroiLs  Crocoimte.  —  The  free  acid  and  tts  potat^h-salt  form,  with 
niorcurou.s  nitrate,  copious  Irnion-yellow  flukes,  which  <Iisso1ve  in  nitric 
acid,  foniiing  a  colourless  liouid.  (Gm.)  Tlie  flake.s  are  reddish  yellow 
at  first;  but  the  colour  quickly  chaoge3  to  yellow.  (Heller.) 

Mercuric  CrocMinU.  —  Mercuric  nitrate  also  fomu,  with  the  potash* 
salt,  a  precipitate  of  a  6ue  yoUuw  colour.  (Heller.) 

CfoconaU  of  Silver. —  The  free  acid  and  the  potaah-salt  precipitate 
from  nitrate  of  silver,  an  abundance  of  aurora-red  flakes,  which  slill  con- 
tain potash  (perhaps  C^^KA^O^"?),  are  quickly  and  completely  resolved 
i>y  hydrochloric  aeiJ  into  cliTorido  of  silver  and  crocouic  acid  containing; 
pota«b,  and  dl<s8olvo  in  nitric  acid  to  a  colourless  liquid,  with  slight 
evolution  of  gnu.  (Gin.)  The  precipitate  turns  browu  on  exposure  t0 
tight,  throws  out  sparks  with  violouce  whou  heated,  and  dissolve* 
sparingly  in  water.  (Heller.) 

Crooonic  acid  is  soluble  in  alcohol. 


Appendix  to  CroconU  Add, 

1.  Carboxide  of  Potassium. 


L.  Gmelin.     Pogg.  4,  35. 
LiKHin.     Pofjfj.  33,  90. 
Hkllek.     Ann,  Phiirm.  34,  232» 

Kohlenojryd-Kaiinm.  —  First  obscrved  by  Wbhler  and  Bcncelius.  {Pogg, 
4,  31  to  34.^ 

Charcoal  at  a  white  heat  decomposes  potash  into  carbonic  oxide  and 
potossiunij  but  at  a  dull  red  heat,  the  potassium  again  decomposes  thfl 
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carbonic  oxide  gas  into  charcoal  and  potash;  and  at  a  still  lower  beat, 
potassium  and   carbonic  oxide  unite   into  a  grey  flocculeni 
may  provit^ionallj   be   regarded   aa  a  cumpoand   of  carbonic  oxide 
potawiuni,  and  deai^ated  as  carboxide  of  potasaium. 

The  following  observations  arc  recorded: 

When  potasaium  ia  prepared  by  Brunner  and  Wobler'a  method  (iiL 
in  which  the  mixture  of  carbonic  oxide  ^a£  and  potaasinm-rapour  is  pi 
from  the  white-hot  iron  bottle  through  an  iron  tube  into  a  copper  rvceii 
and  thence  throiif^h  a  Ion(^  tiihe,  the  half-igtitied  iron  tube 
filled  with  a  hard  bluck  ma«8,  which  behaves  like  a  mixture  of  cha 
potash,  and  polas.'fium.  But  the  gas  which  escapes  frum  tbe 
receiver  is  accompanied  by  grey  vapours.  If  this  clundy  ga»  ia 
much  cooled,  it  burns  slowly  in  the  air  with  a  dull  red  light,  but  oo 
approach  of  a  flaming  body,  or  in  mauy  instances  spontaneously,  takes 
and  burns  rajridly  with  a  bright  rcddit^h  white  flame  find  white  fomM^ 
Wlien,  on  the  other  hand,  the  gas  is  pas^sed  though  tubes  and  veeacla  b 
which  it  cools,  the  cloud  condenses  in  these  ve&itcls,  ia  grey  flakes  of 
carboxide  of  potassium.  Those  flnkcs  arc  likewise  fonnd  in  tlie  oopper 
receiver,  mixed,  however,  with  charcoal,  potash,  and  potasjiium 
fomiaiiou  of  carboxiilo  uf  potassium  is  equally  abundant  when  the  po< 
eium  ia  prepared  from  a  mixture  of  charcoal  and  carbonate  of  po 
instead  of  burnt  tartar,  and  no  rock-oil  is  put  into  the  receiver,  Co 
quently,  the  cooling  of  the  carbonic  oxide  gas,  mixed  with  potks^iun 
vapour  stops  the  separation  of  charcoal,  and  induces  the  formatioa 
carboxide  of  potassium.  (Gm.) 

When  Gay-Lusaac  ft   Thenard  {Bechfrch.   1,  250,  and  267,)  beat 
potattsium  in  carbonic  oxide  gas  over  a  spirit-lump,  the  gas,  at   a  oortu 
temperature  [probably  near  redness,]  was  almost  instantly  absorbed.  wiil|i 
ignition  of  the  ]K)tti^sium,  separation   of  charcoal  and    formation   of  | 
a^h;  Rodium   heated  nearly   to  dull   redness,  acted  nearly   in   the 
manner,  but  without  appearance  of  fire. 

On  the  other  hand,  when  Lit^big  passed  dry  carbonic  oxide  eas 
potaff-^ium,  heated  jnat  to  ila  melting  point  in  a  wide  iron  tube, 
puta^^ium  absorlied  the  gajs  without  a]>pcarance  of  6re,  becoming 
at  5r><t,  Fprendiiig  itself  out  on  the  side  of  the  lube,  and  being  Bnall 
converted  into  a  black  mass,  which  was  easily  separated  when  cold,  anl 
exhibited  the  characters  of  the  carboxide  of  potassium  obtained  in  the 
preparation  of  potassium.  Heller  obtained  the  same  maas,  bat 
that  the  crust  which  formed  above  the  potasaium,  proventc<l  the 
plete  penetration  of  the  carbonic  oxide. 


^^^M 

M 
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Prrpanitioti.  The  preparation  of  ]>otassinm  is  oondncted  with 
larger  quantity  of  charcoal  than  usual,  whi.reby  the  yield  of  potaaiiau 
ia  iliuiinished,  hut  that  of  the  carboxide  is  increased;  and  the  gascoaa 
mixture  is  made  to  pass  from  tho  copper  receiver,  which  contains  a  tittle 
rock-oil,  through  tubes  into  three  bottles  successively,  the  first  two  of 
which  contain  rock-oil,  and  the  third  water.  The  black  mass  which  con« 
denses  in  the  copper  receiver,  contains,  l»esides  carboxide  of  potassiom.  a 
lai^  quantity  of  charcoal,  potash,  and  potasaium,  together  with  a  rssiA* 
OQs  matter,  and  a  brown  substance  soluble  in  water,  and  serves  for  ih* 
prefwration  of  rhodixonate  and  croconato  of  potash.  The  product  ta  tho 
first  bottle  consists  of  porous  lumps,  often  as  big  as  hazlenuis,  and  cnn- 
tains  small  quantities  of  potassium  and  charcoal  (perceptible  on  dt»> 
solving  the  mass  in  water);  that  in  the  second  is  free  from  cliarooalj 
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in  the  third  serves  for  the  preparation  of  croconate  of  potash.  The  loose 
caH>oxi(le  of  potikisium  in  the  second  botllp  \s  separated  from  the 
a'luiixed  potassium  (which  reniaiii.s  in  a  more  cohoront  state)  hy  trituration 
aiiiJ  U'vig-ation  willi  rock -oil ;  colluoted  on  a  KUer ;  etron^rly  pressed 
ictwccn  papcrj  and  preserved  iu  well  closed  hollies.  The  compound 
thus  ohtaineil  is  not  however  pure;  alculiol  and  ether  extract  pot«.*»«ium 
from  it  in  the  form  of  potu&h,  besides  rr>ok-oil  and  a  rosinons  substanco, 
which  may  bo  precipitulcd  from  the  water  by  alcohol;  and  the  residue 
forms  with  water,  not  only  rhodij^oiiiLto  of  pota-sh,  hut  also  a  brown  aub- 
etance  [resembling  huuiuto  of  potajsh]  which  dissolres  in  the  water. 
(Heller.) 

Also,  when  the  gas  which  issues  from  the  copper  receiver  is  ftassed 
tliMUgh  a  tube  of  tinned  iron,  an  inch  wide  and  three  foet  long,  into  a 
wide  open  iron  bnttle,  the  greater  part  of  the  carboxide  of  potassium  ia 
deposite<t  tolerably  puru  in  the  tube  and  bottle.  Bottles  and  tubes  of 
glass  are  dangerous;  because  the  carhoxide  of  potassium  contained  ia 
them  may  explode,  after  the  air  ha^  acted  up<m  il  for  a  short  time,  and 
ahatter  the  glass,  e^pectally  on  dissolving  the  niitsd  in  water.  (Qm.) 

Properliti.  Carlxixido  of  potassium  is  a  grey  or  black,  loose  pul- 
veriileut  mass.  (BerKcliuH,  Gm.,  Heller.)  Under  the  microsco|>e,  it  some- 
times exhibita  four-«ildod  prisms  with  truucatod  summits.  (Gdm.  Davy.) 

DecomposUiuns,  The  mass  distilled  at  a  red  heat  gives  off  potassium, 
and  leaves  charcoal.  (Edm.  Davy.)  —  The  carhoxide  of  potassium 
obtained  by  heutin^  potassium  in  carbonic  oxide  gas,  if  eipose<l  to 
the  uir  while  utill  warm,  takes  Hro  with  detonation.  (Liebig.)  —  The 
carhoxide  obtained  in  tbo  preparation  of  potassium  takes  fire  iu  the  air, 
and  burn.H  like  a  jiyrophnrus.  (Borzelius.) — The  product  condensed  in  the 
copper  receiver  without  rock-oil,  takes  fire  in  the  air  with  emission  of 
BpurkK,  prnji/utiun  of  the  mass,  and  dangerous  explosion,  espe<cially  if 
rubbi'd.  (Helk^r.)  ^ — The  grey  loose  m!u«s  vvliich  condenses  in  the  glass 
or  tinned  iron  tube  connected  with  the  cop|>or  receiver,  becomes  soft  and 
ynsly  on  exposure  to  the  air,  and  rises  almoijt  to  a  red  heat,  whicli 
gradually  extends  throughout  the  mass,  the  reddish  grey  colour  changing 
at  the  same  time  to  grey.  (Gm.)  —  The  greenish  grey  powder,  shaken  out 
of  the  tube  into  a  puroelain  dish,  after  the  tube  h:is  been  close<l  air-tight 
fur  10  dayf,  iinuiediattdy  reddens,  jmd,  ufter  a  few  seconds,  takes  fire 
with  trcmeiidnu.s  detonation  and  KliatlerH  the  basin.  (Widilor,  Ann.  P/uirvH, 
49,  361.)  Moistening  with  rock-oil  prevents  it  from  taking  fire.  — 
Carhoxide  of  potassium  takes  fire  when  thrown  on  water,  [from  the 
presence  of  free  potassium  1]  and  acquires  a  vermillion  colour  when 
Drought  in  contact  with  water  under  rock-oil.  (Berzoliu.'s.)  — Exposed  to 
the  air,  after  complete  cooling,  it  sometimes  turns  groon  here  and  there, 
and  afterwards  yellow,  with  formation  of  croconate  of  potash,  some- 
times red.  (Gm.  Liebig.)  It  acquires  a  fine  red  colour,  from  fornmtion  of 
rhodizonate  of  pot;\sh.  (Hrller.)  —  When  recently  pre|»ared,  it  dissolve* 
quietly  in  water,  with  slight  evolution  of  combustible  gas,  and  forms  % 
brownish  yellow  liquid,  containing  crocouate  (or  rather  rhodizonate, 
according  to  Heller),  and  neutral  cjirbonate  of  potash.  If  the  quantity 
of  water  present  is  not  very  large,  a  cochineal-coloured  powder  (rhodi- 
zonate of  potjish,  according  to  Heller),  remains  undissolved.  Carhoxide 
of  potassium  which  has  been  exposed  to  the  air  till  it  has  turned  yellow 
Bod  red,  likewise  dissolves  quietly  in  water;  but  that  which  has  been 
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BTnl  mixed  with  alcohol  till  a  precipitate  ^*^  formed;  the  yellowish  brown 
strongly  alkaline  liquid  decanted;  and  tho  muKS  repe^itedly  treated  in 
thij;  iiisintier  witli  water  containing  sulphuric  acid  and  with  alcohol,  till 
the  decanted  liijiiid  ia  no  Iong:er  alkaline,  —  a  sign  lliat  the  nuusa  is  com- 
pletely converted  tnto  rlmdizonate  of  potoj^h;  it  must  then  be  thrown  on 
a  filter  M-ith  the  iii<l  of  alcuhul,  and  dried.  If  too  much  stilphuric  acid 
hoA  been  used,  and  the  mnss  hiis  consotjnently  acquired  the  power  of 
reddening  litniuaj  froui  separation  of  rbwlizonic  acid,  it  must  be  neutralised 
with  carbonate  of  poUusli.  An  admixture  of  sulphate  of  putotfh  readers 
the  dark  red  colour  of  the  rliodizonato  paler. 

Preparation  of  Uhodizonie  acid.  —  1.  The  potash-salt  is  suspended  in 
alcohol  of  5p.  gr.  081  to  082;  a  mixture  of  alcohol  with  eufficient  oil  of 
vitriol  to  saturate  the  potash  then  added;  the  whole  digested  at  a  gentle 
heat;  the  filtrate,  if  it  still  contains  sulphurio  acid,  cautiously  digested 
with  baryta-water,  till  a  i)ale  red  procij»itute  of  rhodizonate  of  baryta 
ju»t  begiiju  to  A'rm;  the  filtrate  evaporated  at  a  gentle  heat  to  a  Hmall 
bulk;  the  acid  left  to  cryytallise;  and  the  crystals  freed  by  washing 
with  alcnhol  from  the  dark  brown  mother-liquor,  which  has  an  offensive 
odtmr  of  rock-oil.  (Heller.)  —  Wbeu  tlie  potajsh-salt  is  decomposed  by 
alcohol  cotitaining  a  small  qaantity  of  .snlj^huric  acid,  a  deep  purple-red 
filtrate  is  ubtuined,  containin>r  uo  siilfihuric  acid»  and  leaving  on  evapo- 
ration, blue-black  nceilles  unite*l  iu  tufts.  (Werner j  —  2.  The  acid 
obtained  by  (I)  js  disx^^olved  in  alcohol  and  precipitateil  by  carbonate  of 
potash  in  the  form  of  rhodizonate  of  potash;  the  aqueous  solution  of  thia 
salt  precipitated  by  neutral  acetate  of  lead  acidulated  with  acetic  acid; 
the  dark  violet  lead-salt  washed  on  the  filter  with  water,  and  decompose<l 
by  Bulphureited  hydrogen  after  suspension  in  water  or  alcohol;  and  the 
dark  hyacinth  red  filtrate  evaporated  to  a  small  bulk  and  left  to  crys- 
tullisu.  —  The  mother-liquor  then  remaining,  which  contains  scarcely 
anymore  rhodizouic  acid,  is  very  dark  coluured.  (Heller.)  —  The  lead- 
salt  snspende*i  in  water  may  be  easily  and  completely  decomposed  by 
sulphuretted  hydrogen,  and  yields  a  pale  yellow  liltrute,  which  cxhibils 
the  reactions  of  rhodizonic  acid,  and  becomes  continually  darker  by 
evaporation,  ultimately  acquiring  a  deep  red  colour  and  yielding  bix)wu- 
bluck  dodecahedrons.  ( Werner.) 

Propeiim.  Prepared  by  (1)  \  Short  slender  needles  of  a  pale  orange- 
yellow  colour;  by  (2)  :  Very  dark  coloured  needles  having  a  bluish  green 
Dietallic  lustre.     This  dark  colour  arises  from   enclosed  mother-liquor. 

(Heller.)  —  (Itfllcr  lias  withdrawn  his  former  utatetneiit  tlint  \\\t  iirid  ii  colon rlriu  ; 
but  recpectiog  the  colour  of  iu  squn>iiJ,  alci>bolio.  or  rthcrral  »olatioii»  which  was 
likewiH  stated  to  be  colaurluss*  nothing  is  said  in  hts  Accunil  iitciuuir.  Liebig  regards 
tbew  rolourlea*  cryKrnL*  funnrrlj  obtained  by  llriler,  n*  sulphoviniite  of  poiash.) 
Werner  obt;iined:  by  (I),  needles;  by  (2)  dodecahedrfins  of  brown-black 
colour,  which  reflected  the  sun's  rays  with  brilliant,  deep  purple-red 
metallic  lustre.  —  Inodorous,  with  slightly  acid  aud  astringent  taste, 
reddening  litmus  permanently.  (Heller,  Werner)  —  The  crystals  do  not 
decompose,  even  by  h^n^  keepiii^';  but  if  exposed  to  the  air,  es{>ecially  in 
vessels  which  are  freiiuentl^'  (opened,  they  turn  red,  and  when  rubbed 
between  the  fin;;ers,  exhibit  a  bhiod-red  colour,  with  green  metallie  lustre, 
in  consequence  of  the  great  iifKnity  of  the  acid  f(ir  organic  subptancea. 
(Heller.)  [Or  from  taking  up  ammonia?],  —  The  aqueous  solution 
colours  the  skin  yellowish-red  (Heller);  deep  browu-red.'  (Werner.) 

From  the  contradictory  analy:303  of  the  rhodizonates  of  potash  and 
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lea^l,  it  18  imjKWfiible  to  establish  with  certainty  the  formula  of  rbcxUiOBtof 
'acid;    we  can   only   indeed   deiluce  from    tbci^c   analyses   that    alt    tha 
hydrogen  which  can   be  fiuppoeed  to  exibt  iu   the  ai'id,   to^^ther  with 
C   and   0   is   (qh  in   croconic  and  oxalic  acid)  replaceable  by  a  metal, 
Liebie  (Ann.  Pharm,  24,  10),  etaJting  from  the  fact  that  rhwiiRonatc  of] 
potash  acid  dissolved  in    water,   sjilits  np   into  croconnte  and   oxalate^ 
suggests  for  rhodizouato  of  potash  the  formula  3K0,  7C0,  which,  when 
doubled  and  written  in  a  diflerent  form,  becomes  C"K'0^;  such  a  com- 
pound  may  yield  C"'K-0"'  (croconate   of  jwtash),  OK'O'   (oxalate  of! 
potash),  and   2K0.     This  view   is    corroborated,  ou  the    one    hand,   by 
Thaulow's  obfecrvation,  that  the  solution  of  rhodizonate  of  potash,  whea 
thus  decomposed,  becomes  alkaline,  and  on  the  other  hand,  approximately, 
by  Heller's  analysis  of  the  potash-salt,  in  which  he  found  62  p.  c.  potash, 
the   formula   C'*K''0"  requiring  59   p.  c.     According    to  this  view,  th© 
formula  of  rhodizonic  ncid  would  be  C'RH)*.     It  is  not  yet,  however, 
satisfactorily  cxjilaineJ  why  rhodizonate  of  potash  immediately  splits  npi 
■  into  croconate  and  oxalate  «heu   free  potash  is  added  to  it,  whcread,.] 
-without  this  addition,  the  change  docs  not  take  place  unless  the  air  baA<[ 
access  to  the  liquid. 

DecompoaUiona.  The  crystallised  ncid  heated  considerably  abovd 
100^,  turns  greenish  black  and  volatilises  in  the  decomposed  static  without- 
residue.  (Heller.)  When  heated,  it  gives  off  water,  then  a  yellowieh-reAj 
raponr  which  forms  a  sublirnatei  of  the  tame  colour  and  appeani  to 
eooaist  of  undccomposed  acid; — it  then  turns  black  and  yields  a  S^ryJ 
and  afterwards  a  yellow  vapuur  smelting  of  empyreumatic  organic  niatt^,! 
and  bums  away  in  the  air  leaving  oidy  a  trace  of  alkaline  ash .  (Werner.) 
—  2.  It  is  quickly  decomposed  by  concentrated  mineral  acids  (Heller);: 
even  in  the  state  of  aqueous  solution.  (Werner.)  —  3.  The  nlcobolio 
solution  of  the  acid  and  the  aqueous  solution  of  the  potash-salt  reduce 
the  metal  from  a  solution  of  gold.  (Heller.)  —  The  acid  dissolved  Ift 
water  and  exposed  to  the  air  for  several  weeks,  is  resolved  into  croconioi 
and  oxalic  acid.  (Werner.) 

Combinrttimm.  The  acid  dissolves  readily  in  water.  (Heller.)  The  i 
concentrated  solution  is  red,  the  dilute  solution  yellow.  (Werner.) 

Rhod-hrmntf*,  —  The  potash-ealt  is  the  only  one  which  orystaljisea. 
The  colour  uf  the  salts  passes  from  light  rose-red  through  carmine  and 
blood-red  to  dark  chocolate- brown,  and  is  lighter  the  more  finely  the^^ 
Baits  are  divided.     Many  exhibit  a  green  metallic  lustr«.     They  are  nok^H 
decomposed  by  exposure  to  the  air,  but  merely  acquire  a  darker  colour.  ^H 

|They  decom|H>sc  at  a  temperature  considerably  below  rednc-as,  withoul^H 
any  or  with   only  a  faint  glow,  and  leave  a   mixture  of  charcoal   with  ^H 

Inietal,  oxide,  or  carbonate.  Most  of  them  dissolve  in  water  with  orange* ^H 
yellow,  or  in  cnsc  of  greater  concentration,  with  red-brown  colour.  Suma^H 
of  these  solutions  become  pale  yellow  on  exposure  to  the  air,  the  rhudi-^H 
lunate  being  then  resolved  into  croconate  and  oxalate.  ^H 

HhoditonaU  of  Ammonia.  •—  Precipitated  as  a  dark  yellowish  powder.^H 
on  mixing  the  alcoholic  solution  of  the  acid  with  a  tmalt  quantity  oT^H 
ammonia,  and  as  a  violet  powder  on  uiixiug  the  aqueous  potash-salt  with^H 
hydrosnlphatti  of  ammonia.  It  dissolves  readily  in  water,  sparingly  in^H 
alcohol,  and  in  the  state  of  aqueous  solution  splits  up  into  crocouatu  and^H 
oxalate  of  ammouia.  (Heller.)  ^U 
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Mhodizonatf  of  Potash.--  Prepnratifm  (p.  398).  Small  and  apparently 
oblique  rlioitihic  prisnin,  whose  facotj  cxblbit  a  biui^b  ^rccu  mctullic 
lustro;  tho  velvety,  bright  red  powHcr,  rubbed  on  paper  with  the  poliRhing 
stone  inini6<liately  acquires  a  tlue-^-reen  iiietallio  lustre.  Inodorous, 
tastele^fj.   pernmneut  in  ttie  air.     CouUiins  01*06  p.  c.  putatjli.     Becouiea 

freyibli  black  when  heated,  and  ultimately  leaves  cnrbonato  of  pdta-slu 
iifiifduMe  in  nicoliol  and  etlier,  but  dissolves  readily  in  wntcr.  Th« 
deep  rod  aipieous  solution,  when  left  to  slaml  [in  contact  witli  the  air] 
turns  jiale  yelluw  in  a  ffw  hours  (iiuniediaudy  ou  the  addition  of  potash 
or  auniumiii)  from  funuation  of  crocon:ite  and  oxalate  "f  pota^^b,  and 
with  lii>eratiou  of  pota.'?b;  it  is  also  decolunsed  and  decomposed  by  sul- 
phuric, hydrcK'hlorie,  itnd  nitric  ucid.  (Heller.)  —  The  alcoholic  eululion 
of  ibe  acid,  yields,  when  iik'nholic  poUisli  \&  droppoil  into  it,  a  cherry-rod 
precipitate,  with  greenish  metallic  lustre,  which,  after  being  collected  on 
a  filter  and  dried  hetwecn  paper,  becomes  brown-red,  and  exhibits  tho 
green  metallic  tustrc  in  a  fainter  decree.  It  dissolvea  sparingly  in  cold, 
not  much  more  rca^lily  in  hot  water,  and  ia  not  altered  by  remaining  for 
many  weeka  under  water  in  contact  with  tho  air.  (Werner.) 

[From  the  author's  notes  of  former  experiments  {Po^ih  4,  59)  with 
impure  rhotlizonale  of  potJi.sh,  as  obtained  in  tlie  furin  of  a  cochineal- 
colunrcd  powder  by  the  action  of  water  on  carhoxide  of  potassium  which 
ha«  been  expoised  to  tht'  air,  the  following  passuge  is  extracted  :  It  burns 
with  rcfiinouH  flume  tind  white  sntoko.  Its  reddish  yellow  anueous 
solution  is  immediately  decolorised  by  nitric  aci'l,  and  reduces  gold  from 
the  solution  of  the  chloride.  With  aqucnue  ammonia  it  fonni*  a  reddish 
yellow  solution,  which  again  leaves  a  red  residue  when  evaporated,  but 
forms  with  potash  a  yellow  (solution  of  croconate  of  potash;  its  aqueous 
solution  aUo  immediately  turns  reddidi  on  addition  of  a  small  ijuantity 
of  potash,  and  then  deposits  oeedh?8  of  croconate  of  puta&h.  The  reddish- 
yellow  aqueous  eohuion,  if  kept  from  contact  with  tho  air,  relaina  its 
colour,  even  in  sunshine,  and  a^^^ain  leaves  a  red  mass  when  evaporated; 
but  the  B()lution,  when  exposed  to  the  uir,  becomes  pule  yellow  in  a  lew 
hoursj  and  then  leaver  on  evaporation  needles  of  croconate  of  potash. 
The  ^elidi^h  yelluvv  aqueoue  solution  throws  down  from  baryta-water, 
brown-re'l  flakes  which  turn  yellow  on  exposure  to  tho  air;  from  lime- 
water,  pale  red  flakosj  from  protochloritle  of  tin  or  ninttral  acetate  of 
lead,  dark  red;  from  ition-unttis  nitratCj  carmine-coloured;  and  from 
nitrate  of  silver,  reiidl^h  black  fiakes] 

lih^howiff  of  Soda.  —  Obtained  by  addins;  a  conc-entrat«d  solution 
of  carbonate  of  eoda  to  the  solution  of  the  acid  in  strong  alcohol,  and 
washing  the  dark  carmine-coloured  jpowder  thereby  precipitated,  ou  the 
filter  with  aU'oho!,  to  remove  the  excels  of  alkali.  Tin*  drieil  f;uU  is 
brown.  Its  reddish  yellow  aqueous  Bolution  decomposes  like  the  potash- 
salt  ou  exposure  to  the  air  or  on  addition  of  soda.  (Holler.) 

Phodtsonait  of  LiOua.  —  The  ^lark  crimson-red  salt,  which  is  prepared 
liko  the  soda-i<aIt,  forms  with  water  a  reddish  yellow  solution,  which 
bcconicB  very  pale  on  expo.sure  to  tho  air,  depositing  a  light  Tioloi 
powder  and  forming  croconate  and  oxalate  of  lithia.  (Heller.) 

Hhodhonntf  of  Baryta,  —  I.  The  alcoholic  acid  forms  with  baryta- 
water,  a  light  carmine  coloured  precipitate,  and  with  a  small  quantity 
of  anueous  chloride  of  barium,  after  a  while,  an  extremely  beautiful 
carmiue-coloured  precipitate,  which  tranfrmits  light  of  the  same  colour, 
but,  under  different  circumstances,  retlects  it  with  yellowish  green  colour. 

VOL.  X.  ^  & 
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The  alcoliolto  acid  fonns,  with  tnol^lxlate  of  ammonia,  a  yellow 
precipitate  not  yet  further  uxamiuuJ.  (Heller.) 

Uranic  RliOiUzonaU.  —  The  alcoholic  acid  prccipitatea  froni  uranic 
nitrate,  a  light  blood-red  powder  easily  soluble  in  water  and  alcobol.  fll 
(HeUer.) 

Rhodisonatt  of  Manrfantfie.  —  The  nIcuKolic  acid  forms,  with  acetate 
of  inanj;:ane6B^  a  dark  red  precipitate  which  incienaes  on  boiling,  and 
dissolves  with  yellow  colour  in  water  and  alcohol.  (Heller.) 

Rhodizonaff  of  Tf^liiirititn.  —  The  solution  of  telluric  oxide  in  the 
alcoholic  acid  leaves  a  red  salt  wben  evaporated, 

RfiOiliionatt  of  Bwnuth.  —  The  potaah-salt  dissolved  in  a  Small  quan- 
tity of  water  forniH,  with  nitrate  of  bianiuth,  a  pale-red  precipitate  whicli 
quickly  loses  colour;  the  alcoholic  acid  forms  a  yellow  precipitate  which 
contains  crocouio  acid,  and,  if  left  in  the  liuuid,  gradually  turmi  white. 
(HcUcr.) 

RhodizonaU  of  Zinc.  —  The  alcoholic  acid  colonrs  xinc-oxide  fed,  and 
then  difisolve-s  it  with  yellow  eolourj  with  acetate  of  zinc,  it  forms  a  dark 
red  precipitate,  solublo  in  water  and  aIct*hol.   (Hi-'ilcr.) 

Stannoits  Rhodizrmtit^.  —  The  potftsh-salt  forms,  with  prolochloridc  of 
tin,  a  carmine-red  precipitate  which  afterwards  becomes  darker;  it  dis- 
solves sparingly  in  water  and  ia  inaoltihle  in  alcohol.  —  The  Stannic  salt 
is  darker.  (Heller.) 

RfiodlzottaU  of  Lead. — Tho  alcoholic  acid  forms  a  deep  red-brown 
precipitate  with  acetate  and  nitrate  of  lead.  The  dark  carmine-red  pre- 
cipitate obtained  on  adding;  the  pota«h-»alt  to  an  Bcidulatod  solution  of 
acetate  of  lead,  aJ^fiutneH,  when  k^ft  for  some  time  in  the  liquid,  a  red- 
brown,  and  afterwards  a  bUck-hrown  colour;  it  docs  not  (lisanlve  in 
water  or  alcohol.  (Heller.)  The  a^jueous  acid  fornxs,  with  acetate  of 
lead,  adecpvioli't  precipitate  whith  bus  a  f=plcndid  mctnllic  lustre;  it  is 
easily  decomposed  by  sulphuric  acid  while  moist,  and  by  sulphuretted 
hydrogen,  even  after  drying.  (Werner.)  The  precipitate  formed  by 
the  potash-Bali  with  excess  of  neutral  acetate  of  lead,  is  dark  red,  and 
leaves,  when  ignited  in  an  open  dish,  a  mixture  of  Icad-oxido  and  mctailio 
lead.  (Thaulow,  Ann,  rkarm.  27,  I.) 

Ile1!(-r. 

3  PbO 336     ....     85-28     8500 

3C,. 18     ....       4-57     ^-e? 

S  O 40     ...     1015     10-33 
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100*00     100-00 
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66 


77-42 

12-90 


Thaulow. 
.     77-20 
9-H7 
.     12-93 
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RhodizonaU  of  Iron.  —  Tlie  alcoholic  acid  forme,  with  ferrous  sul- 
phate, a  red-brown  precipitate  srduble  in  water  and  alcohol,  and  with 
ferric  salts,  a  brown  preci|Mtale,  likewise  soluble  in  water,  and  therefore 
impartini?  a  browu  colour  to  the  liquid.  (Heller.) 


(Hdfat:) 
Citric 


(Hdkr) 
^  Siehi.  —  Btwn, 


tfe 


edmciiiMi 
red  wittnj 


sMAric* 


ll  iLrw*  4»w«  tW  now  precipiUie.  (Heller.) 

TW  ilcafcniin  mad  CoraM,  with  ■leifiwi 
rUch  sows  tecoaiiM  dftrker  ia  eoloo;  tU 
vUk  sOTcmaa  Bttiste  or  arMate.  a  duk  ansa** 
nd  praopitelB,  vkiek,  wkea  ■■■i'iiwmI  ib  the  tiaaid,  aoon  tiras  hnn, 
aad  ahaMtdj  jeUov.  Tlw  prac^itete  ti  iaMloMe  in  water  mad  ■leihd 
(Heller.) 

Jf^tmrie  XkQJiumn$f,  —  TW  red-lirowB  fvedphato  whidi  Um 
with  Mu— ik  Mha  is  miolefcle  in  vmicr,  sad  eooa  lane 
m  the  fiMd.  (H^ler.) 


Mmiiaomaif  tf  5«f*er.  —  Xitiale  of  ni^tt  fnrauu  witli  (Jbo 
acidt  a  browaiifc  red  prectpiuie  whidi  {{eicklj  Uacketu,  ea4 
drjmg,  ezkibits  the  meullic  In^tre;  end  vith  the  potash-eell,  a 
cennioe-red  prectpitete  vhidi  diesolres  but  very  sfAriogljr  in  water, 
eooa  aasumea  a  brown  eoloar^  cbaDgieg  to  black  oa  ezpoeore  to  iheac 
(Heller.)  The  aqueone  acid  Hkewiae  precipitates  a  eolation  of  nitnte  if 
lilrer.  (Weraer.) 

The  alcoholic  acid  doei  not  precipitate  BiMoride  e^  PktUm. 
(HeUer.) 

Rbodizooic  acid  dissolvee  readily  and  witbont  ealoaring  in  al^oloi  td 
ether.  (Heller.)  The  oonceDtrated  alcoholic  aolutioD  ie  red^  the  dilflk 
yellow.  (Werner.) 


c     y{tn>dUonru-nuclnu  C»»XCIH*. 
St.  Evre's  Acid. 

8t.  Etrs.  (1849.)  X,  A  nn,  Chim,  Phyt.  25,  493;  alao  J.  jn',  CUn,  4C,  iSi 

The  eolation  of  chloroniccic  acid  in  fuming  nitric  aeid,  depe«ti  m 
eoolingi  crystals  of  nitrocbloroniceic  acid;  and  tbe  mother-liqaid  ~ 
tlierefnnii,  yields,  on  evaporalion,  long  white  ncedlee  of 
containing : 

10  C    ...........................  60-0  M.  33-83    33*77 

N  ..,.,^ 14-0  ....  7'89     8-14 

a.... 34-4  -..  19-94    19*67 

4  H ..«^ 4-0  ....  J-aS     2-l» 

BO  ..« «4'0  ....  3fi'a9     M*IS 

C"TCCIH*0* 177-4     .,  .  10000     „ lOO-OO 
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d.    Amidogen-nucleuB.     C^**AdH'0'1 
Pyromucamide, 

Malaguti.  (1846.)  Contpt.  rettd,  22,  850. 

[Malagati  haa  not  described  the  formation  and  prrparation  of  th\»  componnd  ;  bat 
it  b  probublj  obtained  by  the  dry  distUlatioa  of  monomucata  of  ammonia  =  C^^'H^O>*.] 

Properties.  Kight-angled,  four-Gided  prisms,  which  melt  between  130° 
and  132'^,  and  have  a  very  aUghtljr  sweet  taste. 

Decompositions.  Heated  a  little  above  its  boilinfj  point,  it  aotjnires  a 
green  colour,  chanpinp  iia  the  lempeniture  ri^es,  to  blue,  aud  afterwards 
to  violet,  and  then  yields  a  brown  distillate,  which  after  being  decolorised 
bj  animal  charcoal,  again  exhibits  the  characters  of  pjromacamide. 

Comhi7iatxoi\%.     Dissolves  in  water,  alcohol^  and  ether.  (MaUguti.) 


e.     Amidogen-n  udeui,     C"Ad*H  '0». 

Bipjromucamide. 

C"N»H»0»  =  C'Ad'H'O*! 
Malaqitti.  (1846,)  Compt.  rend*  22,  856. 

Pyromucamide  biamidie. 

Formation  and  Preparation,     By  the  dry  distillation  of  dimucate  of 
ammonia  or  of  mucamide: 


aad 


2NH»,C"H"'0«  -  C'N'H'O'  +  2CO»  +  lOHO 
C»Nm'30"  -  C^NSH'O*  +  2CO»  +  6HO. 


The  sublimate  is  repeatedly  crystallised  from  water  to  free  it  from 
adhering  pyromacic  acid,  which  remains  in  tbe  mother-lt(|uor. 

Properties.    Six-  and  eight-^ided  laminse,  which  melt  and  become 
coloured  at  ITS'',  and  have  a  very  sweet  taste. 

r  Decovipositiont*     1.  Heated  above  the  melting  point,  it  decomposes; 

and  at  250"*  enters  into  a  kind  of  ebullition,  giving  off  carbonate  of 
ammonia,  besides  other  products.  —  2.  With  potash-iey,  it  gives  ofl 
ammonia  only  at  the  boiling  beat. 


I 


Combinations.     It  dissolves  sparingly  in  cold  water,  more  readily  in 
alcohol  and  ethor. 


FURF6HB:  NITROGEN-NUCLEUS   Onh*. 


/    IfUro^fn-nucUui,    C^'N  H». 
If.    Pyridine'   C»*'NH». 


Anderson.     Ed.  Phil.  Trana.  20,  li.  247;  PhU.  Mag,     [4],   2,   25:, 
Ann,  Pharm.  80,  55;  Jakresber.  1851,  478. 

Formation.     By  the  deatractive  <listillation  of  azotised   or^ifanic 
staiicee;  l>cinp  fouDtl:  («)  in  bone-oil  (Anderson);  {b)  amwag  the  prodai 
obtained  by  the  dry  distillation  of  the  bilumioouii  shale   of  Duraetahj 
(C.  G.  Williams,   Pkil.   ^f<l>J.  [4]   8,  24);  (e)  among  the    volatile 
oblnined  by  the  destractlve  distillation  of  cinchomne.   (C.  O.  Wi] 
£d.  PUU.  Trafis,  2i,  ii.  315.) 

Preparation.  Tho  more  volatile  oily  portion  of  rect)6od  booeHHl 
set  aside  for  some  days  with  dilute  sulphuric  acid,  and  frequently 
up;  and  tho  strongly  acid  liquid  separated  from  the  oil,  \»  kept  for  a  loi 
time  in  a  8t.ite  of  ebullition  in  a  still,  whereupon  a  scries  of  boMS 
resembling  Runge's  pyrrol,  and  called  pyrrol-base*,  pasfl  over.  The  acfd 
liquid  separated  from  tlieBO  bat9e»  and  cooled,  id  then  distilled  with  exoMi 
of  elakcd  lime,  and  the  oily  bases  which  pass  over  separated  from  tirt 
aqueoua  solution  by  menus  of  solid  hydrate  of  potash,  (comp.  p.  1 60)  aa4 
then  suhj Looted  to  fractiuual  distillation.  The  fraction  obtained  bctveea 
65^  and  lUO*  contains  propylamine  and  butylamine,  and  perhaps  alio 
ethyl^mine,  amylamino,  and  caprouminc.  The  portion  which  boils  above 
115''  contains  another  scries  of  has^H,  which  may  be  approximately  !«|i»- 
rated  by  repeated  fractional  distillation,  the  receiver  being  chaai^  ftt 
every  55°.  The  portion  which  distils  over  at  about  1 15^  ooasUta  cfaiajf  i 
of  pyridiDO.  (Anderson.)  ^HM 

PropfrtUs.     Transparent,  colourless  liquid,  which   does   not  l>eeoi^^| 
coloured  by  exposure  tu  the  uir.     It  dissolves  in  alt  proportions  in  wvMV^V 
and   readily   in   uil.t,  both   tixcil   and   vulatihf.     Acids  dissolve    it  wiik 
great  rise  of  temperature,  and  form  easily  soluble  salts.   (Andervoa.) 

CaleulatioH. 

10  C    - „ 60     ....     75'»5 

N   U     -  ..     17-7« 

5  U   .«. 5     ....       6-33 

C»NH*  „ 7»     ....  lOO'OO  ~ 

HoDiolofrnoR  with  picoHne  (C^^tlH  Bntl  beloni^nf^  to  s  Kries  of 
AnderKon  Ptcolint-iMtMtt,  wboM  gcaeral  formula  is  C'*>4H<''*. 

Plitinum-iutlt,  —  On  mixing  the  solution  of  tho  hydrocblonilo  with 
bichloride  of  platinum,  the  double  suit  separates  in  flattened  pri«m«. 
which  are  easily  soluble  in  boiling  water,  less  soluble  in  alcohvl  aini 
qaifce  insoluble  in  ethor.     Thoy  are  decomposed  by  boiling  with  watce^H 

—  2 


^^^^^^  PLATINOPYRIDINB,  ^  40T 

AndrrsoD.  WiUiaaii. 

a.  b.  e.  d. 

IOC 60  0    ....     2103     ....     21-48     ....     20*29 

N 140     ....       4-93 

6  H .„ 6*0    ....       210      ...       2-30    ....       2-24 

8  a 106-2    ....    37-33 

Pt 99-0     ....     34*61      ...     34-30     ,..      34*13     ....     34'71       ..    34'6 

C»NH^Ha»PtCP  285-2     ....  lOOOO  "^ 

The  salt  a  nnalTfirfl  by  Anderson  w«s  in  the  recently  precipitated  ttate ;  b  hid  been 
hoilcd  »rith  water  till  n  tolerably  large  portion  remnined  undissolved.  —  WiJliamfl'B  salt 
C  was  obtained  by  saturating  with  liydrochlnric  acid  Lhe  portion  of  the  TolntUe  bases 
from  slinle-naphlha  which  boiled  below  98°;  adding  biclilmide  of  pbitiTiiim  ;  diluting  the 
liquid  till  the  precipit^ite  disappeared;  and  then  evaivoratini^  over  oil  of  vitriol,  to  avoid 
the  dccoiD position  which  alway»  takes  (itace  when  the  lulutiuris  of  these  pl.-ttinum-salta 
are  heated.  T^c  fir»t  and  second  crops  of  crystals  tbua  obtaineil  cnnaistrd  of  tho 
pUtfmim-saU  of  lutidine  (D^NH") ;  the  third  and  fourth  of  ihepUtinam-ult  of  picoliae 
(C'^NH?)  ;  and  the  fifth  and  la.st  of  the  platinum -Bait  of  pyridine.  The  crystals,  before 
igmtion^  were  pulverised  and  washed  with  alcohol  and  ether  to  reniovL*  a  resinoui 
impurity.  —  d  was  obtained  in  a  similar  manner  fruin  the  mixture  of  volatile  baaeg 
produced  by  diatilling  rindboiiine  with  caustic  potash. 

Platinoi'Yridike.    C'*^NH»Pfc  =  C'"N  |  p[ i*  }  —When  cbloroplati- 

Bate  of  pyridine,  carefully  freed  from  excess  of  bichloride  of  platinum,  is 
(Itesolved  in  hot  water,  and  the  solution  boiW  for  several  days,  it  depo- 
Biis  a  tiulphur-yellow  crystalline  powder^  which  is  tlje  bihydrochlorxte  uf 
platitiopyridine : 

CWNH^.HCl.Pta'  «  C>»NH>Pt.2HCl  +  HCl. 

After  fi?o  or  six  daya'  boiling,  the  whole  of  the  chloroplatinate  is  trans- 
formed into  thia  new  couijtound;  but  if  tlio  yellow  p(hwder  bo  separated 
before  the  dt!coni[>o&ition  is  complete,  the  mother-lit^uor  de[>osita  on 
cooUni^  another  compound,  cuusistlDg  of  goldou-yellow  lauklaffi,  resembliDg 
iodide  of  lead,   (tuv/  '*'*/-) 

The  bydrochlorate  of  platinopyridine  is  insoluble  in  water  and  in 
acida.  It  is  decomposed  by  potaejh,  with  sepumtion  »f  pyridine.  Plati- 
nopyridine cannot,  therefore,  bo  obtained  in  the  free  state  by  treating 
the  hydrochlomte  with  alkalis;  but  on  mixing  the  eolutlon  of  that  salt 
with  silver-salts,  chloride  of  silver  is  precipituled,  and  siilta  of  platino- 
pyridine are  obtained.  It  is  very  dillicult  to  prepare  the^^e  salts  in  a 
definite  state.  The  chromate  is  however  obtained  by  a<tding  bichromate 
of  potash  to  fiulphato  of  platinopyridine,  in  the  form  of  an  oruugc-red 
prcfipitato,  containing  C"NH'Pt,HO,CrO'. 

The  yellow-  scales  obtjvincd  by  stoppinj^  the  ebullition  of  the  aolntion 
of  chluruplatinato  of  pyridine,  before  the  decomposition  is  complete, 
consist  of  a  compound  of  cliloroplatinate  of  pyridine  with  hydrochlorate 
of  platinopyridine  :  C'%\H*,HCl,PtCl«  +  Ci'»NH'Pt,2HCl.  (Anderson, 
^\  Ami.  Chi'm,  JVtys,  44,  3(i6.) 

{H*  ) 
p  >  — When  chloroplatinate  of  pyri- 
dine is  boiled  with  excess  of  pyridine,  th*?  liquid  becomes  stronj^ly 
coloured;  and  on  evaporating  to  a  syrup  and  digesting  in  water,  a  dark- 
coloured  solution  is  obtained,  together  with  a  residue  very  nparingly 
Bolublo  in  water.  This  residue  treated  with  boiling  alcohol  yields  a  solu- 
tion, which,  on  cooling,  deposits  smalt  needles  of  bydrochlorate  of 
platosopyridine,  C^^NH'PtjHCl.  (Anderson.) 

*  pt,  »  4  Pt.  «  49'5. 
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PURPBNE:   MTROGEX-NUCLKUS    C»NH». 


1[.    Ethylopyridine. 


Formed  by  the  action  of  iodide  of  ethyl  on  pyridine.      On 
heating  the  mixture  of  the  two  liquids  an  action  ensues,   attondf 
considerable  rise  of  temperature,  aud  hydriodaie  of  ethylopyridine 
to  the  surface  in  the  fomi  of  an  oily  layer,  which  crystallises  on  cooUi 
By  decomposing  this  salt  dissolved  in  water  with  moiet  oxide   of  silv< 
the    base   C"NH*0,  is   oht;iincd,  in  the  form   of  a  colonrless,  si 
alkaline,  aqueous   solutiun,  which  has  a  c:iu.«tic  taste,  absorbs 
acid  from  the  air,  aud   exIiibitH,  fur   the   most  part  with   metaUio* 
the  mime  reactions  at;  potash  or  soda. 

JTyJrioJate  of  Elhi/lopi/ritIin€,  crystallises  in  tables  haring  a  uln 
lustre,  easily   soluble   in   water,  and   somewhat  deliqueeoent;  thoy 
ivisc  dissolve  readily  in  alcohol  and  ether. 


u  c 

84     . 
11 

10 
126     . 

..     35-90     . 

5H8     . 

.       427     . 

Anderson. 
..     3617 

N 

5*70 

10  H  

4-&9 

53-54 

C"NU».HI 

orC»*NU"l 

231     . 

..  100-00     . 

.        lOOOO 

CfdtyroauraU.     C'*NH"*Cl,AuCl',     Yellow   tables,  sparingly  soli 
in  cold  water,  and  decomposed  by  boiling  with  water. 

Chlijroplativatc.      Obtained   by    decomposinj^  the    hydriodate 
nitrate  of  silver;  preci])itating  the   cxcce*  of  eilver  wiih    liv*lr»K"hl_ 
acid;  and  mixing'  the  filtrate  with  a  concentrated  solution  of  blchlorid* 
idatinuu).     Garnet-red   rhombic  tables,  sparingly  soluble    in   cold 
insolnblo  in  a  mixture  of  alcohol  and  ether.  (Anderson.) 


14  C    

....     84-0     . 

..    S6-82    ., 

..       4-47 
„.       319     .. 

...     33-91 
...     31-Cil     .. 

AndviYOB. 

26'33 

N  „ 

10  H  .... 

...     140     . 
....     100    . 
....  106*2     . 

2-92 

3  CI  

Pt  „ 

....     990     . 

31S2 

c"Nii"^:i.Ptci«  .... 

...  313-2     . 

.  100*00 

\. 

Stenhonse*s  Alkaloid. 

SrsKBorsB.    Ann.  Pkarm.  70,  200. 

Kidney  beans  are  subjected  to  dry  distillation  in  an  iron  cyltDJ 
the  lowest  possible  heat;  the  dibtillate  supersaturated  with  b'l  iJiiKilWii 
acid;  the  watcrv  liquid  decanted  from  (he  tar,  which  is  then' oxhaaitfJ 
•everal  times  wub  water  containing  hydrochloric  acid;  tbti  hydiocLiuOf 


stbnhousk's  alkaloid. 
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AciJ  liquids  boiled  for  several  hours  to  volatilise  or  roBiniso  tlic  wood- 
spirit,    acetone    and    neutral,    and    acid    empyreumatic   oil ;    and     the 
liquid  filtered  tlirough   charcoal  powder,   supersaturated  in  a  large  digtil- 
ling  appanitus  with   lime   or   carbonate  of  eoda,  and   distilled.     A  first 
watery  dintillat**  then  passea  over,  with   oily  iilkaloVdri  (loatiii)^  upon  it, 
whieli  increase   but  then  diminish  again,  ho   that  at  last   nothing  passea 
over  but  au  aqueous  solution  of  these  oiU,  which   umst  t>e  collected  apart 
as  a  *ecotni  distillate.  ^ — ^  Tho  oil  is  removed  fr<>m   X\\&  first  diatillate,  and 
disflolved  in  hydrochloric  acidj  the   hyilrochloric  acid   aolutiun  separated 
from  the  neutral  oil  by  means  of  a  wet  filter;  the  filtrate  distilled  in  a 
large    retort  with  excess  of  carbouate  of  soda;  and  tho  oily  alkaloid 
which  pasMPP  over  separated  with  the  pipelte  from  thn  ammanificiil  liquid. 
The  wcoHt/ distillate,  after  neutralisation  with  hydrochloric  acid,  is  then 
concentrated  at  a  gentle  heat,  (at  a  boiling  temperature  a  farj^e  quantity 
of  tho  alknloYd   would   be  resinised,)   distilled  with   carbonate  of   soda, 
and   the    oily  allcaloid   which    is   removed  from    the    distillate,   rectified 
several    times    with    water,  a    small    qutiutity   of  resin    then   remaining 
behind.     Tlio   united   oily  alkaloids   from   the  first  and  stcoud  distillatoa 
are    rcpcateilly   shaken    up   with    atront;   pota.sh-solution    to  remove  the 
animnuia.  being  each  time  depurated  from  the  ammuuiacal  potash-ley,  till 
all  the  ammaiiia  is  expelled,   which  is  not  eUccted  without  loss;  they  ar« 
then  freed  from  water,  which  amounts   to  half  their   bulk,  by  re]>eated 
agitation  and  several  days'  standing  with   hydrate  of  potash,  till   that 
substance  no  longer  becomes  moitit;  the  clear  oil  poured  ofl'  and  carefully 
reciifiedj  and  tho  last  third,  which  passes  over  no  longer  colourless  but 
yellowish,  collected  apart,  repeatedly  rectified,  till  it  also  becomes  colour- 
less, then   abided  t^)  the   first   two-lliirds,  and  i^lowly  rectified  in  a  retort 
provided   with  a  thermometer.     The  boiling   begins  at  108^;   a  small 
qnantity  passes  over  bctn-een   ICS'^anrl  130  ;  a  largo  quantity  between 
150^  aiid   MMi"].  and    the  last  Wween  IGS''  and  220°.     The  distillates 
thus  obtained  are  further  scj^arated.  according  to  their  different  degrees 
of  volatility,  by  repeiited  fractional  ili^tillatinn. 

All  these  oily  ulkalo'uls  agree  with  each  other  in  the  following 
respects  :  They  are  transparent  and  colourless^  with  strong  refracting 
power;  lighter  than  water;  have  a  pungent^  slightly  aromatic  o<lour  and 
a  burning  taste;  redden  turmeric^  aud  turn  reddened  litmus  blue;  uud 
produce  fumes  wiih  hydrochloric  acid.  In  closed  vessels  they  do  not 
alter  in  the  dark,  but  on  cxp{>suro  to  light  they  become  yellow  and  loss 
volatile.  When  boiled^  ihey  turn  brown,  and  arc  resolved  into  a  colour- 
less distillate  and  a  dark-brown  reieinous  residue.  When  passed  through 
a  red-hot  tube  filled  with  charcoal,  they  are  converted  into  ammonia. 
They  are  also  decomposed^  with  evolution  of  ammonia,  by  boiling  with 
potash-ley,  or  by  the  continued  boiling  of  their  aqueous  solutions.  By 
nitric  acid  they  are  cunverted  into  resius  of  a  deep  yellow  colour,  not 
into  picric  noid,  and  by  aqueous  chlnridc  of  lime  iuto  brown  resins 
without  exhibiting  the  reaction  of  aniline.  They  dissolve  in  water  with 
tolerable  facility,  tho  more  volatile  more  readily  than  the  less.  They 
neutralise  acids,  and  their  salts  are  mostly  crystallisahle;  but  those  of 
the  more  fixed  alkalis  are  contaminated  with  a  brown  resin  and  crys- 
tallise less  readily.  'Ihey  precipitate  the  salts  of  iron  and  copper,  but 
tho  copper-precipitate  dissolves  with  blue  colour  in  excess  of  the  alkalis. 
With  mercury,  gold,  and  platinum,  they  form  double  salts,  which  are 
about  as  soluble  as  the  corresponding  double  salts  of  ammonia. 

The  alkaloid  which  boils  between  150°  aud  156"  forms  crystallisablo 
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flalts  with  salphario,  Ditrlc,  and  hydrochloric  aeid.  The  AjptfrodUtfrtfi 
fomis  easily  soluble,  trans|>arent  prisms.  The  gold  doubU  taU  diseolTU 
readily  in  water,  and  separatee  in  light  yellow  necdiea  on  cooling.  Tbe 
platinum  double  sali  forma  fuur-aidod  prisms  of  a  deep  yellow  coloor, 
which  dissolve  in  water  with  tolerable  facility;  they  contaio  34  OOp^e. 
platinum.  (Slenhoufie.) 

;^AlkahXd,  boiling  at  ISO**— 155^  at  160'— 165'.  at  \70*,    mi  200'— 210' 

IOC  60     ....     7407     ....     74-69  ...     7408     ....  7b'42     ....       7i  M 

N.„.^ U     „..     17-29 

7  H 7    ....      8-64     ....      7'97  ....      8-M     ....  8-52     ^         8-73 


C»*WHy  81 


100*00 


[May  not  these  several  Tolatile  oili  be  merely  the  tame  alkaloid  in  differvnt 
of  poritj-  ?] 

The  same  or  siinihur  alkaloids  are  obtained  by  dry  diotillation,  at  tha 
gentlest  possible  heat,  of  bones,  wheat,  liiiseed-oil  cake,  coal,  peat^  and 
the  entire  plant  of  Pteris  aqialitui,  whereas  wood  yieldji  only  a  tnc*. 
(Stenhouse.) 

Kidney-beans  or  lineeedoil  cake  distilled  with  strong  soda-ley,  lik^ 
wise  evolve,  together  with  ammonia,  a  tolerably  lar|:e  quantity  of  a 
similar  alkalo'ul,  which  may  bo  obtained  by  rectifying  the  distillaie. 
nentralisin^^  with  hydrochloric  acid,  filtering  from  Uns  neutral  oil,  &«.; 
ox-liver  similarly  treated  yields  but  a  small  quantity.   (Stenhouse.) 

Similar  alkaJoYda  are  likewise  obtained  by  digesting  kidney-betBt 
with  a  mixture  of  1  pt.  oil  of  vitriol  and  3  to  4  pts.  water,  the  prooeM 
being  8U>p}>ed  before  tulphuruus  acid  begins  to  escape.  (Stenbouae.) 

In  the  dry  distillation  of  tS'r7nr»  Lycopodii^  an  oily  alkaloid  of  peenliar 
and  very  pungent  odour  passes  over  first,  then  an  alkaloid  resembling  >fc** 
obtainea  from  kidney-beans.  If,  on  the  other  band,  the  lycopodtum  be 
first  boilc<l  to  dryness  with  strong  sod  a- ley  and  then  distilled,  only  tlM 
former  alkaloid  is  obtained,  together  with  a  large  quantity  of  animunhu 

Lastly,  similar  alkaloids  may  be  formed  by  the  ])utrefainion  of 
asotised  eompoDnds.  Horsc-flej^h  which  had  been  ropeatcUly  boiled  tritli 
water  for  a  diHerent  purpoite,  on  being  left  to  putrefy,  and  then  exhftulii 
with  water  contatuing  hydrochloric  acid,  yielded  a  hydrochlonUo  ofaa 
alkaloid  and  sal-nniiiiouiao.  By  concentrating  the  liquid,  distilling  witli 
carbonate  of  ammonia,  and  repeatedly  rectifying  the  distilluto  OT«r 
hydrate  of  smlo,  a  light,  colourless,  oily  mixture  of  alkaloi'da  was 
obtained,  having  a  rather  agreeable  aromatic  odour,  easily  aolublo  in 
water,  and  capable  of  neutralising  acids;  the  qnantity  was  however  moc4 
less  than  that  which  had  l>een  outained  by  dry  distillatioo  of  the 
(Stenhouse,  Ann,  P/taroi,  12,  86.) 
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Primary  Nucleus.     C"H«, 

The  illuminating  gas  obtained  on  the  large  scale  by  4lry  distillation 
of  reain  and  a  amall  quantity  of  fixed  oil,  dtijin&ita  under  atrong  preesura 
a  brown  oily  mixture  having  the  odour  of  phosphurcttorl  hydrogen. 
This  oily  mixture  when  distilled,  leaves  a  aooty  matter^  biLuiuiuou«  tar, 
and  a  small  (jnantity  of  naphtbalin,  and  yields  a  nearly  colourless  distil- 
late, which,  when  dehydrated  over  chloride  of  calcium  and  repeate*Ily 
subjected  to  fractional  distillation,  is  resolred  into  six  oils  of  various 
degrees  of  voljitility  (boiling  from  28"  to  140°.)  (Couerbe.)  After  tho 
moat  volatile,  which  boils  at  28"  [and  is  pfirhnps  nmyleno],  ftdlows  tho 
oil,  probably  belonging  to  this  place,  and  called  by  Cuuerbe,  Pentaearbure 
quadrik^jdri'iut. 

It  is  colourless,  of  sp.  gr.  0'70&  at  14°,  boUs  at  50°  [calcnlation, 
according  to  Gcrhardt's  law  (vii.  57),  gives  45**],  and  its  vapour- 
density  is  2'354.  (Couerbe,  Ann^  Chim,  Phys,  Qd,  I84j  J.  pr.  Chem, 
18,  165.) 

Couerb«.  VoL        DouHy. 

10  G  ^ 60    .,»     88*24     8814  C-»poar ....     10     ....     -ilCOa 

SB „ 8     ....     U'76     1169  H-jaa    8      ...     0-5546 


c»np. 


68 


lOO'OO 


9973 


OU-*«poar 


4-7146 

2-3&7S 


Guajacene* 

DBvatE.  (1843.)     Compi.  retid,  17,  1143;  19,  134- 
C.  V&LCKEU.    Ann,  FHarm,  89,  345. 


Gu^jol.     (VSlckeL) 

The  oily  mixture  of  guajacene,  pyroguajacic  acid,  nacreous  laminai, 
and  certain  other  cnipyrcuniatic  product?,  obtained  by  dry  distillation  or' 
guajac  rosin,  yields,  when  it  U  recti6cd,  and  only  tho  most  Tolatile 
portion  collected,  giiajaccno,  which  appears  to  be  formed,  with  elimi- 
nation of  2  At.  carbonic  acid,  by  decomposition  of  tho  guajacio  acid 
contained  in  the  resin.  (Deville.) 

Odourless  oil  (Deville);  yellow,  even  after  repented  distillation, 
(Volclcel.)  Sp.  gr.  OH74  (Deville);  0-871  at  ir,\  (V<dckel.)  Boils  at 
118"  (Deville);  from  115"  to  120''  fVolckel);  giving  off"  a  vapour  whoso 
density  is  2*U2.  (Deville.)  Smells  like  bitter  almond  oil  (Deville), 
somewhat  also  like  tho  yellow  oils  which  puss  over  in  the  di8tillation  of 
sugar  between  80*^  and  120°.  Its  taate  ia  rery  strong,  pungent,  and 
burning. 
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Calcolation,  ace.  to  Derille. 

IOC 60     ....     71*42 

8  H     8     .  9'53 

2  0  16  1905 


Calc.  aoc  to  VBlckd.  VSkibL 

9  0 M       •      70-13  fiMl 

7  H 7        .       9*10  f-49 

2  O 16              20-77  20-« 


CWUHJ» 84 


100-UO 


C'lFC 


C-Tapour 
H-g«    .... 


Vol. 

10 

8 

I 


77 


100-00 


Density. 

4-lCOO 

0-5546 

1-iooa 


G  uajaoeae-Tapour 


5-8239 
8-9U9 


^f  the  formula  C^H^O^  be  correct,  gxujacene  miy  be  regarded  as  the  aUUt  of 
angelic  acid  (GerharJt,  Cumpt.  rtnd.  2tJ,  226.)  —  Viilcker»  fotoiuU,  which  agVMi 
better  wiiU  tlie  analysis,  should  perhips  be  duubled  to  make  the  number  ofcarboo-ttom 
eTcn.] 

Tlie  oil,  wLen  exposed  to  tbe  air,  ia  converted  by  oxidation  into 
beautiful  crystalline  lamiux*.  (Devil'e.)  [Of  anjijolic  acid  I]  — %.  Zax^ 
time  tbat  it  ia  distilled,  a  small  quantity  of  a  yellowish  browa  sul 
is  formed.  — Nitric  acid  dissi^lres  it  witb  riolent  action,  &&d  water 
to  the  aolation  throws  down  a  yellow  resinous  body.  Strong  ^ulpbarie 
acid  also  dissolves  it,  forming  a  solution  from  «-bich  water  precipitate! 
a  small  ([uantity  of  resinous  matter.  The  oil  iibsorltet  a  small  qu«Qtity  of 
hydrochloric  acid  gas,  and  acijuires  thereby  a  darker  colour.  It  absorfai 
chlorine,  with  formation  of  a  heavy  yellow  oil.  When  shaken  up  will 
potash,  it  is  at  firat  decolorised,  but  quickly  passes  through  aucoeafiir* 
shades  of  blue,  red,  and  brown,  and  is  ultimately  converted  into  a 
resinous  body  of  yellow,  brownith  yellow,  yellowish  brown,  or  red-browii 
eolour,  according  to  the  strength  of  the  potiieh-ley.  The  red-brown 
aabstancc  dissolves  in  water,  forming  a  solution  of  the  same  colour  from 
which  it  is  reprecipitated  by  water.    It  also  dissolves  in  alcohol.  (V'oIckeL) 

Guajaccne  is  but  si>aringly  soluble  in  teaUr,  but  dissolves  in  all  pro- 
portions in  alcohol  and  ether.  (Vblckel.) 

Essential  Oil  f>f  Roman  CamomiU  (AntJifmis  nohilu).  —  This  oil  is  a 
mixture  of  the  alJido  of  angelic  licid  C*'11*0*  [or  hydride  of  angvlyl 
C**HW,H]  with  a  hydrocarbon,  C*!!"',  isomeric  with  oil  of  turpeniini  " 
and  a  small  quantity  of  angelic  acid.  It  is  greenish,  slightly  m  ' ' 
has  a  pleasant  odour.  It  begins  to  boil  at  about  160°;  but  tho 
point  gradually  rises  to  180  and  oven  to  190°,  at  which  tempe 
Iwo-tliirds  of  the  oil  pass  over.  Towards  the  end  of  the  distillation, 
boilint,'  point  rises  to  210°,  but  this  rise  is  due  merely  to  tbe  preeonoe 
a  reftinous  impurity  and  of  a  less  volatile  oil;  for  the  finit  and  last 
tions  of  tho  distillate  exhibit  the  same  reactions  and  very  nearly 
nmo  boiling  point.  Tbree  portions  of  the  oil  collected  between  %{ 
and  210",  gave  by  analysLB  : 

Gerhard  t. 

Carbon- 7557     .  .     76-61     ....     76*00 

HydroKCB 10  57     ....     10*66     ....     10-78 

Oiygen  U'Stf     ....     12*73       ,      I3"22 


100-00 


10000 


luouo 


The  oil   is   not  acted  upon  by  aaueoas  potash;   but  ivhon    jt^ntlv 
boated  witb  pulverised  hydrate  of  potasti,  it  is  eutiroly  cunverKHi,  witb«a|! 
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evolution  of  gas,  into  a  gelatinous  moss  from  which  water  separates  the 
cil  in  its  origiimi  state.  Oq  continuing  the  heat,  however,  a  uudden  rise 
of  teiniK'mture  takes  jjlace,  ami  hydrngra  is  cvnlvedj  and  if  the  external 
heat  be  then  renmved,  tho  action  goes  on  spontaneonsly  to  the  end;  tlio 
hydrocarbon  cuntaincd  in  the  oil  volatilises,  aud  angelate  of  potash 
remains  behiud  : 

C>P|p(ji  +  HO.KO  =  C'"H?KO<  +  2H. 

If  the  heating  he  still  further  continued,  hydrogen  is  more  abundantly 
evolved,  and  the  angclate  of  potash  is  couverted  into  acetate  aud  propio- 
nate of  potash  : 

C^IPO*  +  4HO  -  C*H*0^  +  CH^O*  +  2H. 

(Gorhardt,  X.  Ann,  Chlm.  Phya.  24,  06;  also  TmiU  de  CKimU  organique^ 
2,  445;  Chiozza,  .V.  Ann.  Ckim.  Pkys.  39,  43,0.) 

Oil  of  camomile  does  not  form  any  crystalline  compoand  with  alkalind 
bisulphites.  (Bertagniui.)  t. 


Angelic  Acid. 

L.  A.  Bdchner,  (1843.)  RcpeH.  76,  161;  ahstr.  Ann.  Pharm,  42,  226. 
H.  Meyer  Jc  D.  Zenker.     Ann.  I'harm.  55,  307. 

Reinscu.     Jahrb.  pr.  Phaitn.  7,  79;  — &  Hopf.  11,  217;  — &  Becker, 
16.  12. 


Angeiicie  acid,  SumbuloU'durf,  AnffeiiJts'dunt  Aeide  augSiique. 

Source*  and  Formation.  In  the  root  of  Angflica  Archangdica 
(Buchner),  aud  more  abundantly,  as  it  appears,  iu  the  Suuibul  or  Moschue- 
root,  which  likewise  appears  to  belong  to  an  unibelliferuus  plant. 
(Reinsch.)  The  lesa  volatile  portion  of  the  essential  oil  of  Anthemii 
nobilU  is  converted  by  boiling  with  alcoholic  potash  into  angelato  and 
valerate  of  potash.  (Gerbardt,  N.  Ann.  Vhim.  Fhyi.  24,  .96.)  —  %  The 
Bupposed  TslerinTiic  acid  obtained  by  decompukiag  tliis  poU»h-iiaU  with  sulphuric  Bcid, 
was  probably  nothing  but  angrlic  acid,  rendered  uncryistalliwible  by  the  prmence  of 
ccrtaiD  jirodncts  uf  its  decompoBitioa,  viz.,  acetic  and  pnipionic  aciH;  in  fact,  the 
angclatcs  and  the  raleratea  exhibit  nearly  the  uiine  comjiosition  per  cent.  (Gerhardt, 
TraiU  de  Chimie  organifiue,  2,  450.)  The  oil  is  also  converted  into  angclate 
of  potaah  when  gently  heated  with  pulveriticd  hydrate  of  |>otatih. 
(Chiozza,  vid.  /tup.)  —  2.  Penco<lanin  treated  with  alcobulic  potash,  is  con- 
rertod  into  angelic  acid  and  oreoailin  (Wagner  J,  pr,  Chen.  62,  275): 

CMH>-0»  +  KO.HO  -  CWH?KO*  +  C'*H«0* 

Oreo&clia 


reucedania 


Anf^late  of 
potaih 


Preparation,  a.  From  Angtlica-root.  1.  The  root  ia  exhausted  with 
alcohol;  the  Gltrato  eraporutoil  to  a  email  bulk;  the  residual  angelica- 
balsam  freed  from  the  subjacent  layer  of  extract,  which  has  the  consistence 
of  honey;  then  washed  with  water,  and  digested  with  aqueous  potash;  the 
filtrate  cvapomtod;  the  mass  redissolved  in  water;  tho  lit^uid  iilterud  to 
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•epamte  a  wnxy  eubstancc;  the  filtrate  tben  set  aside  as  loug  as  o^eMl 
of  angelicin  continne  to  separate  from  it;  the  liqnii]  s^panUcd  tlmefroM] 
and  containing  an^'eUto  of  potasb,  distilled  with  dilute  cnlpbaric  acid;  xnd 
the  distillate,  consisting  partly  of  aqacou«  acid,  partly  of  oilv  dr<»;tt)  of  ibp 
pnre  acid  saturated  with  potash,  evaporated  and  distilled  friih  stn>ft# 
phosphoric  acid:  pare  angelic  acid  then  passes  over  in  the  form  of  an  oil 
(Buchner.)  The  liquid  obtained  by  boiling  the  baltnm  with  dilute  potuL 
may  aJBf*  be  supersaturated  when  cold  with  dilute  sulphuric  acid,  dMaatfld 
from  tlie  precipitated  resin,  and  distilled;  and  the  distillate,  which  cmeiU 
of  valerianic  acid,  redistilled;  the  tnrbid  distillate  tbco  deposits  cry^$k 
of  angelic  acid,  surmounted  by  an  oily  layer  of  valerianic  acid.  (Meyft  i 
Zenner.) —  2.  Fifty  pounds  of  the  dry  root  are  boiled  with  4  poumU  of 
lime  and  with  water;  the  liquid  strained  by  preesnre  through  linen;  the 
brown  solution  evaporated,  and  distilled  in  a  copper  still  with  excess  of 
dilute  sulphuric  acid;  the  turbid  and  acid  distillate,  which  is  corere^l  with 
a  neutral  oil,  and  smells  like  fennel,  suftersaturated  witb  potash  and 
evaporated,  whereby  the  fennel  odour,  which  proceeds  from  neutral  oil.  ii 
destroyed;  the  brown  residue  again  distilled  with  sulphuric  acid  io  th« 
copper  9till,  with  a  condensing  tube  not  kept  too  cold;  the  reftidM 
repeatedly  mixed  with  small  quantities  of  water  and  redistilled;  and  the 
turbid  distillate,  containing  a  large  quantity  of  oily  drope,  set  aside  fbr 
several  da3rs  in  the  cold,  as  long  as  angelic  acid  continaes  to  separate  bnva 
it  in  needles  and  prisms,  while  valerianic  and  acetic  acid  remain  diwoUeJ 
in  the  water.  The  crystals  are  tben  waehed  with  a  small  quantity  of 
water,  and  repeatedly  crystallised  to  free  them  from  the  stiU  adhcrinjf 
valerianic  acid,  which  remains  in  the  mother-Hquor,  together  with  a  small 
quantity  of  angelic  acid.  100  pts.  of  the  root  thus  treated,  yield  from 
0"25  to  0'38  pt.  of  pure  angelic  acid.  (Meyer  &  Zenner.) 

h.  From  Snmhul-rciot.  —  Sumbul-balsnm  obtained  by  exhansting  th« 
root  with  alcohol  and  evaporating  the  filtrate,  is  boiled  with  ooDcea- 
trated  potash,  whereupon  a  vnJatile  oil  evaporates;  the  brown-rsJ 
alkaline  filtrate  mixed  with  Bulpburic  acid,  which  separates  a  dark  brovzr 
oil;  and  this  oil  distilled  with  water,  which  is  added  at  internals  as  tb* 
distillation  goes  un,  as  long  as  it  passes  over  turbid,  and  mixed  vi 
drofjs  of  oil.  (Sambulaniic  acid  romams  in  the  retort).  The  oily-wateiy 
distillate  set  aside  in  the  cold,  deposits  angelic  acid  (amounting  to  3*5  p«r 
cent,  of  tlie  root)  in  transparent  colourless  needles,  while  a  emaU  qnantiir 
of  valerianic  acid  remains  in  solution.  Tbe  crystallised  acid  ie  parifiedl 
by  twice  saturating  it  with  carbonate  of  soda,  and  dislilling  with  tal 
pLuric  acid,  then  by  distilling  it  prr  gr,  and  fiunlly,  by  keeping  it  for  % 
longtime  in  a  state  of  ebullition.  (Reinsch.)  If  tlie  acid  has  not  l>e<« 
eompleiely  freed  by  sufficient  distillation  from  the  sumbulnmic  acid  lik(» 
wise  occurring  in  tlio  sumbul-root,  the  alcnbulic  solution  acquires  a  fiM 
blue  colour  when  mixed  with  sulphuric  acid;  whereas,  if  eumbulamic  is 
not  present,  the  solution  remains  colourless.  (Rcinscb.)  —  c.  By  bcatjof 
the  essential  oil  of  Anth<TnU  noOiiie  with  hydrate  of  potash.  (G 
Chiozza,  p.  418.) 


3| 


Prof>erfi^.     Large,  long,  transparent,  colourlesajprisma   and   tn 
(Moyrr  &  Zrnncr,  Ueinsrb).     Melts  at   4.'*"  (jMeyer  A  Zenner).  I>efi 
43   and  i'l'  (Keinsrli),  to  a  trauFparent  oil  which  Boats  on  water,  and 
fvw  degrees  above  U",  solidifies  in  a  radinted  muss  of  needles,   (narhner.) 
Boib  at  190°  (101''  according  to  Roiasch)^  and  may  b«  distilled  wiUioil 
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decompoaition.  (Meyer  &  Zenner.)  Hasa  peculiar  aromatic  oJour  (Meyer 
&  Zenner);  a  pungeut  odour  liko  that  of  valerianic  and  glacial  acetic  acid. 
(Keinscli,  Biicliner.)  Tastes  very  sour  and  at  the  same  liuio  burning  and 
aromatic  (Buchner,  Reinech),  ana  when  pluced  on  the  tongue,  produces  a 
white  tiput  which  soon  disappears.  (Heiusch.j     Keddena  litnius. 


IOC.-. _ _    60    . 

8  H „^      8    . 

...    60    . 
...       8    . 
...     32     . 

McyrrSc 
Zrnner. 

c. 

.. &g-42   . 

8-04     , 

32-54     . 

Reinfcb  & 

Ricker. 

i. 

...     59-79     ... 

-..       8-03     ... 

...     32-lB     ... 

Gerhardt. 

.     59-69 

7-98 

4  0 32    . 

.     32-33 

C'"HX)*   100    . 

..  100     . 

lOO-OO     . 

...  100-00     . 

.   lOO'OO 

a  ii  the  add  from  ui;elic«-root ;  b  that  from  tuaQbal-root ;  e  Ckat  dbtaincd  by 
fuung  the  oil  of  Roman  camomile  with  hydrate  of  polaab. 


Decompogitiont.  1.  The  acid  burns,  when  f*et  on  fire,  with  a  bright 
and  somewhat  smoky  flame.  —  2.  The  potash-salt  fused  with  excess  of 
potash  is  resolved  into  a^K'tate  and  propionate  of  potash,  with  evolution 
of  hydrogen  (Chiozza,  p.  413). 

CombintiioTts.  Angelic  acid  dissolves  sparingly  in  cold,  abundantly 
in  hot  water,  whonco  it  separates  in  needlea  on  cooling.  (Meyer  & 
Zenner.) 

Angelic  acid  decomposes  the  alkaline  carbonates.  The  AngclaUs  give 
off  part  of  their  acid  when  their  aijiieous  solutions  are  evaporated. 
(Meyer  &  Zenner.) 

An^elaU  of  Ammonia.  —  Soluble  in  water  and  alcohol  (Meyer);  the 
solntioa  amells  like  sadrou.  (Reiusch.) 

Angdate  of  PoOisf^.  —  Sotuhlo  in  water  and  alcohoL  (Reinsch.) 

jifu/elette  of  Sodn. — Soluble  in  water  and  alcohol.  (Meyer.)  The 
concentrated  solution  mixed  with  alcohol  yields  deliixnescent  crystals. 
(Reinsch.) 

AngdaU  of  L%mt,  —  Shining  lamtneo,  which  dissolve  very  easily  in 
water,  and  give  off  12']  p.  c.  water  at  100°.  (Meyer  &  Zenner.) 


CaO    28 

C»U'0« 91 

2  HO - - 18 


Mejrer  9t  Z«nner. 

20-44     20-56 

66-42 

1314     1210 


C»H^CaO*.2Aq 137 


100-00 


Anffrlatf  of  Lrad,  —  Alkaline  angelatcn  form,  with  load-.-ialts,  a  white 
precipitate  soluble  in  a  large  quantity  of  water.  (Bnchncr.)  The  pro- 
cipilato  likewise  dissolves  on  heating  the  mixture,  and  then  sej>arate5  in 
nodules  on  cooling.  (Reinsch.)  The  solution  of  lead-oxide  in  excess  of 
the  aqueous  acid,  yields,  when  evaporated  by  heal,  beautiful  crystila  of 
the  neuti-al  salt.  The  salt  is  very  much  imlined  to  give  up  a  portion 
of  its  acid,  and  pass  into  the  condition  of  a  basic  salt,  which  crystallines 
in  laminsD.  Tlie  neutral  salt  cakes  t<  gether  when  heated,  and  gradually 
melts  iuto  a  semi-trausparent  mass,  while  part  of  the  acid  volatilises. 
(Moyer  &  Zennor.) 
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NeHiral  crfUcU  dried  cold  in  raevo.  Meyer  ft 

PbO 112     ....     a5'I7  54  95 

IOC ....M^.. -.-     60     ....     29  55         -.„     29-37 

7  H - 7     ....       3-44  3-W 

3  0 24     ....     11  a4  12-02 


C"H'PbOV 


..  203     ...  10000     100-00 


The  alkaline  angelatca  form,  with  Ferric  sails,  a  6(»jh~co1oared  prt- 
cipitatc  iiiftoluble  in  water  (Buclincr,  Meyer),  a  yellowish  brown  piY- 
cipitate  (Reiiiscli);  with  C'upric  i>'^tt^^^  a  bluiah  white  precipitate,  9o]ubl« 
in  a  hirgc  (|niintity  of  water  (Buchncr);  and  with  MercHtr/us  nilraUi,  t 
white  precipitate,  which  soon  tarns  grey  (Buchner),  and  rediwolTCi 
(Reiusch.)     They  do  not  precipitate  corrtwive  subiimate. 

Angehtt-e  of  Silver.'^  Alkaline  angelatee  precipitate  from  silrer-MlB- 
tion,  a  white  salt  (crystalline  according  to  Rciniich),  which  dt«9olvc«  io  a 
large  quantity  of  watf^r,  forming  a  solution  whence  silver  is  depacita>lt 
after  a  while,  in  the  form  of  a  black  powder.  (Duchner.)  The  soimwut 
acid  solution  of  eilver-oxido  in  the  boiling  aqueous  acid,  yields  by  erap»- 
ratioD  at  the  gentlest  possible  heat,  small  crystals  of  the  neutral  Ball, 
baring  usually  a  greyish  white  ooWur,  and  soluble  in  water  aad  alcohol— 
or  Boinetiues.  if  the  acid  volatilises  during  the  evaporation,  lamina)  of  a 
basic  Bait.  (Meyer  &,  Zcnner.) 

Neutral  cryntaU^  dried  Mid  in  traevo.  Meyer  St  Zetincr. 

10  C «... „..,.     60     ....     28*99  29  08 

7  H ^ 7     ..„       3-38  3-64 

Aff    108     ...     5217  52-26 

4  O :t2     ...     15--Ifi  15-12 


c'a^AfiO' 


207 


100-00     10000 


Angelic  acid  dissolves  very  readily  in  alcohol  and  eUier.  (M«iycr 
Zenner,  Rcinsch.) 

It  dissolves    easily  in  oil  of  turpentine  and  in  fixed  oils.  (Meyer  k 
Zennor.) 


C"*iro» 


s.]^  ^ 


%  Anhydrous  Angelic  Acid.     C'*H'0*  or  ^^||, 

Chiozza.     iir.  AvfL  Chim.  P/it/s.  39,  21  Oj  Compt  rend.  36,  030;  A 

/'hat-m.  80,  260, 

Obtained  by  the  nction  of  oxychloride  of  phosphorus  on  angelate  «! 
potash.  The  viijcid  oil  thus  produced  yields,  when  treated  wtrb  dibits 
carlK)rinto  of  soda  nnd  then  with  clhor,  an  ethereal  solution,  wbicb,  wba 
evaporated,  leaves  the  atihydrous  acid. 

Perfectly  neutral,  limpid  oil.  heavier  than  water;  does  not  crvstaH'M 
evvn  in  a  mixture  of  ico  ami   eult;  liaa  a  peculiar  odour  difTcring  allo- 
gether  from  that  of  the  hydrateil   acid.      It   is  but  very  slowlv         *  '  * 
acid  by   the  action  of  water;  but  strong  alkaline  solutioiM 
readily  with  the  aid  of  heat. 


20  C 
)4  H 
60 


■  ••MWtM.I 


Chiona, 
120     ..,.    65^93    .H..*..     6&<92 

14     ....       7*70    7K« 

48     .        26-37     2fr20 


C^H^O*    182 


10000 


100-00 


f  reudctcJ 
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Wti«n  {li^tilleil,  it  bogius  to  boil  at  24U°;  but  the  temperature  soon 
rises  to  250*,  where  it  remain.-  iieurly  stutidnary.  Towurds  the  end  of 
the  (libtillaticn,  tlie  li^util  euiit8  a  penetrating  odour,  like  thiit  of  citracouic 
acid;  bi'vunie^  couLtuuuUy  darkor  in  coluur;  and  ullirnately  leaver  & 
carbonaceous  renidue.  The  di.stillatc  contiLinu  bydratcd  angelic  acid, 
part  of  which  condenses  in  needK'S  in  the  neck  of  the  retort;  alt^o  a 
neutral  oil,  having  nn  ndour  like  that  of  peppermint.  The  anliydrous 
a^id,  heated  with  a  email  piece  of  hydrate  of  potash,  becomes  strongly 
acid,  and  gives  off  vapours  of  the  hydruted  acid.  —  AqueoiiH  amniunia 
first  converts  it  into  a  buttery  niu^,  and  lEjen  di«iiolveja  it.  —  In  coutjict 
with  aniline,  it  becomes  strongly  heated,  and,  after  a  while,  deposits 
crystals  of  angoluuilidc.  (Chiozzo.) 


Conjuyated  Compound, 

Angelic  Ether- 

When  angelate  of  »oda  h  ili^^ttlled  with  a  mixturo  of  I  pi.  of  oil  of 
vitriol  and  2  pts,  of  94  per  cent-  alcuhol,  an^folic  ether  paajiea  over  in 
oily  Btrjic,  wiijch  may  ho  tiepamted  by  water  and  contmuu  wilt. 

It  is  colrjiirleaa,  eniells  like  K>ur  apples,  and  when  inhaled  excites 
coughing  and  violent  hcad-achc;  its  ta^^te  is  swecti.-h,  burning,  and 
uromatic.     It  burus  with  a  bluii^h  flame.  (Reinsch  «&  Kickur.) 


L 


Secondary  Nuclei. 
a.     Oxifff  en-nucleus.     C"H*0». 

Citraconic  Acid. 

C"H»0»  =  C'«H"0*,0«. 

LASSAifiNE.  (1822.)     Avn.  Chim,  Phyt.  21,  100;  also  J,  Phann.  8,  400; 

also  Sehw.  m,  428;  also  A'.  Tr.  7,  2,  111. 
DrMAS.     Ann.  Chim.  Pftys.  52,  295;   also  Schw.   68,  331;  abo  Poffff, 

2J*,  37;  also  Aim.  P/taj-m.  8,  17. 
RoBiQUET.     Ann.  Chim.  Phys.  Q5y  78. 
LlBBio.     Ann.  I'hatvi.  26,  119,  and  152. 
CUASbO.     Jnn.  Phat-vi.  M,  U8. 
ENGEUTARitT.     Avv,  J'hami.  70,  246. 
Gottlieb      Ainu  Phann.   77,  265;    abatr.    Phann,   Centr.  1851,  353; 

Compt,  cJiim.    1851,  113;   N.J.Phamt,  19,  476;  Chtm,  Gat.  1851, 

233;  JaJtrestKr,  1851,  394. 

PyrttcUrie  acid,  Brentcitront'dhrt,  Aeidt  pyrocitriqve,  Ac.  ctiribii/ue.  (Binp.) 

Formation.     By  the  dry  distillation  of  citric  scid  (Lafiuaigoe),  and  of 
bkctic  acid.  (Gngelhardt.) 

Preparation.      Citric   ncJd   subjected   to    dry    distillation   yields    a 
watery  acid   lit^uid,  and  below  it  an  oily  lit|uid  [anhydrous  eilritconic 
TOL.   X.  ^I  1!. 
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acid  irith  ft  tnrwW  qannttty  nf  rmpri^onuitie  oil].  The  f< 
iiniii«<]iately  Mtunite<l  witli  lime.  The  oil  b  rppent^HlT  chakea  if 
water,  wliicb  then  takes  up  an  aHtlitiuDal  qnantity  of  citrai 
and  leaves  a  brown  pilehy  rasas,  having  a  very  decided  ernpj 
odooT.  Tbe  aqaeou?  acid  obtained  in  this  manner  fmm  the  oily 
a*ao  ntunitetl  with  Ituie,  and  tlie  ^lotion  either  freed  frxtm  lin* 
ripitatioD  with  oxalic  acid,  and  afterwarde  Glter««l  mod  cvmpormi 
the  liquid  mixed  with  acetate  of  lead,  whereby  etCraennat^  of  lead  I 
precipitated,  and  this  precipitate  decompoj»ed  by  Bnlphuretted  hydm^ 
(L4iMai>nie.)  —  Dumus  dilutes  with  «-a1er  the  distillate  obtained  by  4rj 
diFtitlntinn  of  citric  acid.  neutraliM*e  with  carbonate  of  £;oda^  and  prfa- 
pilates  with  acetite  of  lead.  —  Cra«eo  purifiea  by  rectification  the  oilj 
distillate  obtained  by  dry  distillation  of  citric  acid  [citmconic  aabr- 
dride',  and  converts  it  by  expo&nre  to  moin  air  into  tbe  rrystallised  md. 
which  may  be  freed  from  the  excess  of  water  which  it  haa  abforbad,  W 
preasare  between  paper  and  dryinji;  at  50°. 

2.  To  obtain  the  femall  quantity  of  citracunic  acid  in  the  Ilijatii 
obtained  by  dry  di»>tilUtion  of  lactic  acid,  and  consistting  chiefly  of 
lactide,  lactic  acid,  and  aldehyde,  this  distillate  is  free<l  from  aldekHi 
by  heating  it  to  lOU^;  the  residue,  which  solidifies  to  a  crTstAlliue  oitfBi 
on  cooling,  washed  with  absolute  alcohol,  which  leaves  the  lactidcMTrjtth 
undissolved;  the  alcoholic  filtrate  distilled,  whereupon  the  lactic  msI 
remains  behind;  the  portion  which  distils  over  at  SSO"*,  notitmliud  wilk 
carbonate  of  baryta;  and  the  baryta-salt,  which  eeparatea  from  the  tle»- 
holic  liquid  as  a  crystalline  magma,  jiuriSed  by  recrystalltaattoo  frv 
hot  water.  (Engelhardt.) 

Froprrtietu  Colourless,  four-sided  prisma  belonfi;in^  to  tl*e 
prismatic  system  (Craaso);  mass  composed  of  interlacing  ncedlps.  (Ij» 
AaijLrne.)  Melts  at  80^  (Cra&«o.)  Inodorous;  boa  a  sour  and  ■Mgfc^ 
bitteribh  ta^te.  and  reddens  litmus.  (Laseaignc.) 


IOC 
6H 
80 


OyrtaU, 


4615 
4923 


Crvsn. 

4024 

4-60 

49- 1 6 


Latfffaicne. 
47a 

43-a 


c»a«o* 


130 


100-00     lOOOO 


100-« 


DecompnnUions,     1.  Tlie  acid  heated  in   a  retort  al>ove  Its 
point,  evaporates,  and  passes  over,  first  tis  water,  aftcrwarda  as  cil 
anhydride,  without  leaving  any  residue.  (Crasso.) 

C«H«fy  -  C"HH)«  +  2HO. 

2.  Wlien  bromine  is  griidually  added  to  the  conc«ntrmt«d  »oliitiM< 
neutral  citrncoi.nte  of  pota.'>h  in  wntcr,  carbonic  acid  gaa  ia  erolwd  vif 
efiervof^crnce,  the  liquiil  l>cconie8  turbid,  and  drposita  a  rellow  oil,  iW 
qitnntitv  of  which  is  about  equal  to  th:it  of  the  decomposed  ntracntir 
acid,  ^his  oil  is  a  niixtiti-c  of  I  pt.  Irthromnpropylaldido  (ix.  4t^\,  ati 
5  pts.  bibromobutyrio  acid  (p  13*i)   (Cnhours):  ^ 

2C'»II*K'0''  +  2IIO  +   lOBr  =  6CO»  +  C*nrn«0*  +  C*Br»H»Os   >    HBr  +  II 

[According  to  thi^,  howpvrr.  the  qniintitv  nf  tri^iromnpropyUUiiia  ahovli 
that  of  tlic  bibrcniohutyiu-  odd.]  —  If  the  solution  of  tbe  Cttrmoonato  •!  »•►' 
9Lnh  contains  excoas  of  potasli,  the  bromine  likewise  separulcs  aa  «)' 
tnixtiiro,  with  copious  evolution  of  rnrlxtn  r  arid;  but  the  arid  extnrr^* 
iJierefrorn  by  alkalis  ta  brumopnipionic  acid  (ix.  428),  a4id  tb«  u 
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heavy  oil  is  richer  in  brotnine  than  trlhraniopropyJaMide.  (Cahoura.) 
—  %.  3.  When  a  dilute  eolutiun  of  citracuniciicid  i»  boiled  with  about  ^  pi. 
of  dilute  nitric  acid,  a  <|iiiot  action  takc^  place,  atkMided  vvidi  bIow  evolution 
of  ga^;  and  the  .sohition  left  tn  ronl  after  &  quarter  to  hnlf  :in  hour's  hoilin|:, 
dcpoaitji  porcelaiu'like  crvistiillino  iiin^sea  of  meAnamif:  acitl  (p.  427), 
Tho  inother-lltjuor  yields  \>y  evaporati'jn  a  aniall  uddilioiial  quautity  of 
mesuconic  acid,  und  liietly  oxalic  a^id;  there  is  also  fnrmod  a  ycdlovr 
Tiitrocuin])uut)d,  which  ndht-rcs  obatiuately  to  the  niesaconic  acid,  aod 
colours  it  yellow.  Lot  iimy  be  renuivcd  hy  repratcdly  cryvlallibiu^  tho 
acid,  or  by  boiling  with  aiiiinal  churcoal.  <Ci(ttllicb.)  —  When  a  satumted 
Bidution  of  citracimic  acid  is  gently  lipated  with  nitric  acid  of  ap.  gr.  147, 
a  violent  action  lakes  place,  attendetl  with  tlie  formation  of  numerous 
producLa.  (Gottlit'h.)  When  citruconic  acid  id  treated  wiih  tilroug^  nitric 
acid,  there  is  formed,  anion*:  othnr  products,  an  oily  8ub.slance  which,  on 
cooling,  eolidilics  iu  acry-^talliue  mass,  On  boiling  this  nuu-s  with  water, 
an  odour  of  mint  \h  evolred,  nnd  the  liquid  acquires  a  sweet  (a^te.  By 
repeatedly  boiling'  the  crystalline  im\&s  with  water,  and  then  treating  it 
with  hot  alcoliol  of  88  per  cent.,  a  solution  is  obtained  which,  on  cooling, 
depoMts  tvro  subbtnacfs  of  ditferenl  degrees  of  solubility,  both  of  which 
are  colourlet^  nitrocompounds,  without  ta-ste  or  smell.  The  more  soluble 
of  these  two  bodies  cryslallisea  from  alcohol,  in  white,  striated,  Bilky 
prisms;  from  ctlier  iu  small  transparentj  highly  lustrous  crystals.  It 
dissolvcH  readily  in  hot  alcohol  of  88  p.  c,  in  170  parts  of  the  8amc  at 
lO"",  and  in  10.000  pt8.  of  water  at  10  .  In  boiling  wiitcr,  it  melts  into 
transpiirL'Tit  globules,  which,  on  cooling,  often  remaiu  soft  and  trans- 
parent, but.  iniiiicdiately  hocon»e  bard  and  opaoue  on  being  touched.  This 
eubtitauce  sf^lidilies  after  fuuioti  to  a  taniin:iLe<t  crystalline  mass,  provided 
it  hxH  not  been  heated  too  long;  at  a  higher  temprrature,  it  volatilizes 
conipleleiy,  emitting  an  udiiur  like  tliat  of  nniyrin;  gives  off  nitrous 
fuuiCii  wiien  heute<l  in  a  tuU*;  bums  with  flame  when  sut  on  fire.  Dis- 
Bolves  in  warm  oil  of  vitriol,  and  crystal lit^etj  out  for  the  mos't  rnrt  ugain 
on  cooling. —  The  less  sohihlo  BuhstAnce  crystulMsea  from  ajcohnl  in  small, 
ahining,  transparent  needle* ;  also  frum  etlicr  in  needles.  It  dissolves  at 
10°  in  2200  pts.  of  S^  p.  c.  ahohol,  in  UOO  pts.  of  97  p  c.  alcohol,  and 
in  24,000  pts.  of  water.  Does  not  molt  in  boiling  water,  but  dissolves 
to  a  certain  extent  in  thiit  Itijuid.  Soliilifies  in  shining  prisms,  even  after 
long-continued  fusion.  Sublimes  completely  in  small  shining  crystals, 
giving  ott'  a  peculiar  oilour,  like  those  of  oomin  and  of  mint.  Dissolves 
also  in  oil  of  vitri<*l.   (Biiup,  Ann.  Phurm.  81,  103.)  %. 

Qomhinntioiiit.  Tho  acid  dissolves  in  3  pts.  of  water  at  10°  (Las- 
Baigne;  in  0  42  ]>t.  at  16°  (Baup);  it  deliquesces  in  the  air,  and  its  con- 
centrated solution  is  viscid  (Ci*assu). 

The  neutral  Citmconntes  or  PyrodtraUt  are  =  C'H'M'O",  and  the 
acid  salts  =  C-H^MO*. 


ClTRAC*iNATK  OP  AllMONIA 

ammonia  with  the  aqueous  acid. 


'  Add.  —  Obtained   by  snpersaturating 
Shining  crystalline  himinro.  (Crusso.) 


CvptlQl9, 

Crwi^o. 
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CiTRACONATE  f>F  PoTARH  —a,  Bihofic  OT  Xnttrol.  —  CRT\>onfiie 
potash  neutniliacW  with  the  a*|netm8  aci«i,  tlriea  up  on  evapriration   to 
pulverulent  niits^t.  uusily  *toluh!e  in  water.  —  (Crasso.)  —  6,   Monoban'c 
Acid.  —  If  twice  aa  much  iicid  bo  utscU  iw  is  required  to  neutralise  I 
potash,    shiiiiriK   laminffi   are   ohinine*!,    very   efwily   soluble   in    water, 
(Crasso.)  —  Laasai^e    describes    a     f »ot&ali->al t    which     crystAlH^ea    iaj 
neeillen,  ]>ernianent  in  the  air,  and  (soluble  iu  4  pts.  of  water.     Aco<»r<itu) 
to  Baup  (Ann.   P/tarm.  29,    lUO),  there  U  oldo  a  etalt  containing   I  Al 
potash  with  2  At.  acid. 

CiTHACONATE  OP  Sor>A.  —  The  blbasic  and  monobasic  salts  cmnnot 
obtained    in  the   crystalline  firrni,   but  dry  up  to  a  white  powder,  whii 
dissoUefl  very  easily  in  water.  (Crasso.) 

CiTRACoNATK    OP    Baryta.  —  (I.    Nfutrrtl.  —  The    acid    nputralise< 
with    baryta-w:iter.    de[H>»itK,    after  Bouie    hours,    a   crystalline    powder, 
soluble   in  1.00  ]>t£.  of  cold,  and  .50  ptti.  of  hot  water.  (Las&aigne.)      ThftJ 
concentnitod  arid   Rtturated  at  a  boiling  heat  with   carl>onate   of  barvta, 
depo^itfi  on  cooling  a  white  crystalline  powder,  Kparin^dy  soluble  in  cold, 
readily  in  luit  water.   (Cra««o.)     The  salt  obtained  by  dry  dii»tiUaiion  of 
lactic  aeiti  (p  41 S),  prystalliHCs  on  cooling  in  beaiitifdily  nax-reoua  lauiini 
which  give   off  14-62  p.  c.  (5  At.)  water,  at  100^  retaining  their  lu«tn 
mud  are  decomposed  only  at  a  strong  heat.  (Enge)hardt.) 


2  DftO      . .. 
10  C  

Dritd  mi  100". 

153  2     .  ,. 

60-0     .... 

57:7 

22-62 

Iftl 

IR-IO 

EnglebMriit. 
5767      ... 
....     22-6S 
..        1'8» 

.     17-78 

CraMO. 
...     47  21 

.  ..     501 

4  H «. 

on 

.„^ 4-0     ... 

48-0 

. 

C»"U'13ii20' 

265-2 

100  00 

..    lOOt'O 

6.  Acid.  —  Cryetalliaes  from  the  aqueous  solution  in  large  nodule^ 
eompoaed  of  delicate  nccdica  with  a  eilky  lustre.  They  contain  3701 
p.  0.  barytaj  do  not  give  off  anything  at  lUO^,  and  swell  up  before  buraia^«, 
(Crasso.) 

CiTRACoyATE  OP  Stuontia.  —  «.  *'\>M/r«'//.  -  Obtained  by  saturatiDf 
the  Iwiling  acid  with  carbonate  of  strontia.  Docs  not  cryatallise  di»* 
tioctiy,  and  efBoresces  strongly  when  the  solution  is  evaporated.  —  6.  Jfom^ 
IntMc,  —  Large,  colourless,  shining  crystals,  which  give  off  26*19  p.  o, 
water  and  acid,  and  become  opaque  at  100^;  emit  a  distinct  odour  of  acid 
at  120^  and  swell  up  at  a  stronger  heat.  (Crasso.) 


SrO 

.1 11(1 


CVyWa/i 


A2 

121 

27 


260 

60-5 


Cmun. 
26-1 


C"'H»SrO"  +  3\q.  .  200 


1000 


CiTRAcoxATF.    OP    LiMR.  —  a.  Neuirol.  —  Needles   united  in  w 
reacent  groups,  having  a  sharp  taste,  soluble  iu  28  ptA.  of  water,  contaioiaff 
in  the  air-dne<l  state  30  per  cent,  of  water,  and  in  the  anhydroua  stato 
66  p.  0.  lime.  (LpAsaigne.)     The  acid  saturated   with  carltooate  of 
dries  up  with   efflorescence   when  evaporated,  nod   leaves  a  whit« 
Tery  soluble  in  water.  (Crasso.) 
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h.  Acid.  —  Distinct  crystals,  which  «it  100''  give  off  664  p.  o.  (1  At) 
water,  and  crumble  to  a  white  powder;  at  l20^  give  off  in  all  15*54  p.  o. 
(3  At.)  water;  at  140°  give  off  also  a  small  quantity  of  acid;  afterwards 
turn  black,  swell  np  into  a  brownish  mass,  and  finally  burn  away. 
(Crasso.) 

CryttaU*  Cnuuo. 

CaO    2fl     ....     15-91     10*21 

C»H»0* 121      ..     6R-75 

3  HO 27     ...     15-34     15*54 

C«>H^aO»  +  3Aq 176     ...  100*00 

CiTRACONATE  OP  Magnbsia.  —  The  solution  dries  up  on  evaporation 
to  a  translucent  mass,  exhibiting  a  radiated  structure  on  the  fractured 
enrface,  and  very  soluble  in  water.  (Crasso.) 

Manqanods  Citraconatb.  —  Opaque  viscid  mass.  (Crasso.) 

Stannous  Cftraconatb.  —  Alkaline  citraconates  form  a  white  pre- 
cipitate with  protochloride  of  tin.  (Crasso.) 

CiTRACONATE  OP  Lead.  —  a.  Quadribasic,  —  Obtained  by  precipi- 
tating subacetate  of  lead  with  bibasic  or  monobasic  citraconate  uf  potash. 
White  crystalline  powder,  nearly  insoluble  in  water.  (Crasso.) 

Crwsa. 

4  PbO    418     ...     80     79-48 

C'^n^O* 112  20 

2  PbO.C"'H<PbH>«  560      ...  100 

6.  Neuti'al,  —  a.  Anhydrou$,  ^  ^ .  A  hot  aqueous  solution  of  bibasio 
citraconate  of  soda  is  precipitated  by  an  insufficient  quantity  of  nitrate  of 
lead;  and  the  sandy  precipitate,  as  it  is  somewhat  soluble,  washed  with 
not  too  large  a  quantity  of  cold  water.  (Dumas.)  —  2.  The  aqueous  acid, 
mixed  with  a  smalt  quantity  of  ammonia,  is  precipitated  with  neutral 
acetate  of  lead,  and  the  mixture  heated  to  the  boiling  point,  whereby  the 
smaller  portion  of  the  bulky  precipitate  is  dissolved,  and  the  greater  por- 
tion converted  into  a  crystalline  powder,  which  is  thrown  boiling  hot  on 
the  filter,  and  washed  with  boiling  water.  It  gives  off  nothing  at  100°, 
but  blackens  at  a  stronger  heat,  and  then  burns  away  quietly.  (Crasso.) 

Anhjfdroua.  Dumas.  Cnuo.       LaiMigtw. 

2  PbO   224  ....  66-67  66*46     ....     6G  60     ....     6660 

10  C    60  ....  17*86  18-21 

4  H    4  ....  119  ITl 

CO    4d  ....  14-28  1411 

CWHUVO" 336     ....  10000     lOO'OO 

Dumas  dried  the  salt  in  vacuo  at  16C*. 

/3.  Bi'hydrated.  —  1.  The  liquid  filtered  at  a  boiling  heat  from  the 
anhydrous  salt  {vid.  tup.),  deposits  on  cooling  a  bulky  white  powder, 
which  does  not  exhibit  any  crystalline  structure  when  dry,  swells  up 
when  heated,  and  dissolves  sparingly  in  cohl,  but  very  r^ulily  in  hot 
water.  (Crasso.) 

7.  Tetra-kydinUd.  —  Obtained  by  precipitating  a  cold  solution  of 
oentral  acetate  of  lead  with  bibasio  citraconate  of  potaah.     Whvta^  Itvca- 


lacent,  gelattnoua   nmfe,  wtiich   shrinks   together   in   drying,    and   Ihen 
cnntains  8  p.  c.  water.   (Lnssrii^'tio.)     Similarly  with    a  roKI    fiolution  of 
bibisic  citracomtu  of  aiiimnni:!.     The  jelly,  when  expijwl  (o  the  air,  Jric< 
up  to  a  pale  yellow  pum,  which   at  lUO'^   becomes   opTt(|ue,  and  givty 
9'27  p.  c.  water,  and  when  further  heated,  hurui  awny  with  iatumc$<^n 
When   the  gelatinous   precipitJite    is  boiled   with   the  lit|uiJ,  it   (ii!i5(dv 
completely,  hut  after  a  few  seconds  deposits  the   anhydrous    salt,  in  t. 
form  of  aoryatalliue  powder,  which  does  not  re<lisHotve  by  luD^or  buitin 
(Crasao.) 

2  PhO     „ 224  63*28 

C;»"II«0«    112  3I-B4 

9  HO „ IH        -       i'08 


rie< 

I 


Crasoo. 

63-68 


C»H*Pb»<r  +  2Aq. 


354 


T^traJkjfdraitil. 

2  PbO    224 

c'"HH>  na 

4HO 3ft 


10000 

Cnufto. 

6022     &9-66 

30-11 
9-6?     9'27 


C»it.pbto»  +  4Aq 372 


100  00 


c.  Acid.  —  Tho  solution  of  the  bibasic  salt  in  a  Urge  exce«»  ol 
aqueous    acid    deposits    sniiill  palo  yellow  crystals    (Dmuii*);    beautifu. 
loosely  aggregated  crystalline  geode^,  having  a  silvery  luHtre.  (Gottlieb.) 


Dried  in  voctio  «/  1 10*. 

PbO ..^„..  112 

IOC... _ 60 

&H ...„ 5 

7  O ..„  .,.„  ftfi 


4807 

25*75 

215 

2 1  03 


Damu. 

47-89 

2585 

224 

24-02 


G<ttt(icb. 
48  04 


C»»H-PbO» 

Gottlieb'*  utt 


„ _  233 

drird  at  lOO*. 


loooo 


lOOOO 


Hydrat^d  SfiquioxUle  of  Iron  diaaolvea  very  slowly  in  iho  oqqeou 
acid. 

The  bibobic  Cob(tU-sa\t  is  red  and  crystallo-grannlar. 

Tho  bibo^io  Xiekel-^t  i«  a  green  gam,  and  the  monoboaie  «alt  foriiM 
green  oryHtJilline  crusts.   (CnuMO.) 

The  acid  forma  a  precipitate  with  mercuroua  nitmte.   (Lassaigne.) 

CiTRACONATE  OP  SiLVKR.  —  rt.  AVu/m/.  —  The  a^jucous  acid  foims, 
with  nitrate  of  <?ilvor,  on  the  addition  of  a  smiUI  <|uanlity  of  ammonia,  a 
bulky  precipitate,  which  dif^nidvcs  very  readily  in  hut  water,  and  Mpa.ra(«a 
out  ciu  cooling.  ID  lone,  slender,  flhining  ncodk's.  These  crystals  give  off 
nothing  at  lOC*,  and  burn  with  ^lij^^ht  detonation  at  a  stronger  beat. 
The  mother-liquor  from  which  this  anhydrous  eatt  has  crysuiUixrd, 
yiehls  by   .^low   evaporation,  tninsparvnt,    colourless,  irregular    stx-sjded 

firi^ms,  which  hare  an  adaniantino  In^ftre,  become  opa-pto  at  100^,  with 
(MS  of  41  p.  c.  water,  and  when  further  heatcil,  hum  aw«y  with  projec- 
tion of  fiilver.  (Cra-^^o  )  The  «alt  may  Iw  net  on  fire  with  a  glowing  slip 
of  wr>o.|.  bun»8  with  bright  flame,  and  l«ave«  shining  silver.  (Liibig.) 
The  solution  of  tho  »silvcr-**alt  in  ammonia  driea  up  in  vacuo  over  oil 
of  vitriol  to  a  transparent,  some  what  viscid  inasa,  which  diwolvoa  tvaditr 
ja  water. 
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Anhydrout  eryttaia.  Liebig.  Crasso.         Gottlieb. 

2  AgO  232     ....  67-44     67*22     ....  6670     ....     6656 

10  C    60     ....  17-44  ....  16-99 

4  H    4      ...  117  ....        1M7 

6  O   48     ....  13-95  ....  14-84 

C'«H*Ag=^0» 344     ....  100-00     10000     .... 

Hydrated  crystals.  Crasso. 

2  .\rO 232  ....  64-09  6302 

C>"K<0«    112  ...  30-94 

2  HO  18  ....  4-97  4-20 

C>«H*Ag20'  +  2Aq 362     ...  10000 

%.  The  crystals  analysed  by  Gottlieb  were  obtained  by  precipitating  the  acid 
saturated  with  ammoaia  as  abore  with  nitrate  of  silver,  dissoWing  the  precipitate  in  hot 
water,  leaving  the  solution  to  cool,  whereupon  it  deposited  delicate  colourless  needles, 
and  then  evaporating  the  liquid  filtered  from  these  crystals ;  somewhat  larger  needles 
were  thus  obtained,  which  when  dried  at  100°,  yielded  6 1 '98  p.  c.  silver.  Gottlieb 
regards  these  crystals  as  the  neutral  silver-salt  contaminated  with  a  small  quantity  of 
acid  salt. 

b.  A  cid.  —  1 .  The  mother  -liquor  of  the  crystals  of  the  neutral  salt  yields, 
by  spontaneous  evaporation,  short,  shining  crystals,  united  in  groups,  and 
differing  considerably  in  appearance  from  the  neutral  salt.  —  2.  By  dis- 
solving the  neutral  salt  in  aqueous  citraconic  acid  at  a  gentle  heat,  and 
leaving  the  solution  to  evaporate,  tolerably  large  cnrstals  are  obtained, 
united  in  tuft-like  groups:  they  contain  no  water  of  crystallisation,  and 
are  much  more  soluble  in  water  than  the  neutral  salt.  (Gottlieb.) 

Crystals  dried  at  1 OO".  ,  j .     Gottlieb. 

AgO  116  ....  48-94     49-51     ....     4903 

IOC    60  ....  25-31  25-10 

5  H  5  ...  212  2-42 

7  O  56  ....  23-63  23-45 

C'HiAgO"   237      ...  100-00  10000     % 

Citraconic  acid  dissolves  very  readily  in  alcohol,  (Lassaigne.) 


Citraconic  Ether. 

C"H'*0"  =  2C*H»0,C"»H*0», 

Malagdti.    (1837.)    Ann.  Chim,  Fhy$,  64,  275;  also  Ann.  FKarm.  25, 

272;  also  J,  pr.  Chem.  11,  225. 
Crasso.     Ann.  Pharm.  34,  65  and  71. 

Preparation.  By  distilling  citraconic  acid  with  alcohol  and  hydro- 
chloric acid,  cohobating  five  times,  and  washing  the  distillate  with  water. 
(Malaguti.)  —  Cratso  proceeded  in  Uie  same  manner  both  with  citraconic  and  with 
itaconic  acid,  from  each  of  which  he  obtained  an  ether  of  the  same  composition. 

Propcrtiet.  Transparent,  colourless  lit^uid  of  sp.gr.  1*040  at  18-5" 
(Malaguti),  105  at  15  .  ^Crasso.)  The  boiling  point,  which  is  225°,  at 
0'758  met.  bar.  rises  rapidly,  in  consei^uence  of  partial  decomposition  of 
the  ether.  (Malaguti.)     Boils  at  227^  (Crasso.)    Smells  somewhat  like 
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Caiamiis    aromaticiitt    (Malagnti);    has    an    agreeable    aromatic 
(Crasso);  tastes  pungently  bitter.  (Malaguti,  Craseo )     Neutral  to  ve^ 
table  colours.  (Malagutt.) 


Maln^ti. 

CnwMk. 

iri/A  citroconie 

with  tf^m 

ffClJ. 

acid. 

18  C 

.  lOB 

68-06     , 

..     59'44 

57-74 

57-46 

UH 

.     U     . 

7-53     , 

7-66 

7-31 

753 

8  0   

.     64 

34-41 

..     33-90 

34  75 

3.S0I 

C«H'K>*. 

.  186     . 

10000     . 

.    10000 

100-00 

10000 

DecomponitloriR.  --  1.  When  the  ether  is  boiled,  a  small  portion  of  it 
snflfers  decomposition,  while  the  greater  portion  passes  over  unaltered.. 
(Malaguti,  Crasso.)  —  2.  Nitric  acid  does  not  decompose  cilniconic  etboi ' 
in  the  oold,  and  but  tlowly  when  heated.  (Mftlaputi.)  —  3,  Oil  of  vitrjt 
bcatcd  with  eitraconic  other,  immp<liately  g'ivos  off  sulphurous  aciti  »ih 
separates  charcoal.  (Malajruti.)  —  Brniuine,  iodine,  and  hydrochloric  »ci< 
exert  uo  decomposing  action  on  the  ether;  and  chlorine  (Ann.  Chi 
P/ij/n.  70,  3.VJ)  acts  upon  it  bat  slightly.  (Malaguti.)  —  4.  By  e<>Dtinue< 
contact  with  water,  the  ether  is  resolved  into  citracouic  acid  ami  aleuliul 
(Malaguti.)  —  5.  Potash  resolves  it  into  alcohol  and  citraconate  o| 
potash.  Baryta,  t^tronlia,  and  Ume-wiiter,  aj>  ivell  as  nitrate  of  siln 
form  with  it  preripit.ites  soluble  in  nitric  acid.  (Malaguti.)  —  Di 
ammoniacal  gas  has  no  action  on  the  other.  (Malaguti.) 

Combirt<ttion$.     Cltraconic  ether  dissolves  in  wnUr  to  a  scHrceljr  pel 
ceptible  extent.      It  dissolves  without  decomposition  in  cold  oi7  o/  rUrioL] 
—  Mixes  io  all  pruportioas  with  aicoM  and  common  etfier,  (Malaguti.) 


App^tdix  to  Citfttconic  Acid, 

1.    Itacouic  Acid. 
C"HW  =  C^<'H*0«,0*. 

BlUP.  (1830.)     Ann.  Chim.  Phy$.  61,  182;  also  Ann.  Phartn.  19, 

abstr.  J.  pr,  Chan.  8,   418. — Bill.   univ.   1838,   Aug.;  also  jiwC 
Phfimi.  29,  166. 

Crasso.     Ann,  Pftaitn.  34,  61. 

According  to  Baup,  the  liquid  obtained  by  dry  dibtiltation  of  citriol 
acid  contains,  besides  the  citraconio  or  pyrocilrio  acid  dincoveTcd  by 
Laasaigtie,  and  called  by  Butip,  cUribic  acid,  another  less  i»t>la1>Ie  aoij^i 
his  ciificic  acid  or  ifneonic  fta'd,  which  appears  to  be  isomeric  witli 
Cltraconic  acid.  Although  ihe  separate  identity  of  these  two  acida  l» 
likewise  a<lniitte*l  by  Cras^,  it  Js  nevertheless  very  doubtful.  Licbig, 
(Ann.  i'hitrm.  26,  120j  waa  not  able  to  discover  two  «lill'ervnt  acida  in 
tlin  diHlillate  of  citric  acid.  According  to  Cnhours,  ituronate  of  pttfasfa 
is  dero!iifMK'ie<l  by  bromine  in  exactly  the  same  tnunner  a*  citrtirunate. 
According  to  Girhardt  {PrrciM  Chim.  ory.  I,  558,  and  *V  J.  Pharm. 
13.  2H3}  the  citrnconates  and  itaronatra  do  uoi  exhibit  any  |Kiints  of 
diflTcronOA.  [In  his  more  recent  Trade  dc  Chimif  nr^pmique^  ii.  ||8, 
however,    Gorhurdt   treats   itacouic   acid   as    diatiuot   Irom   citracontc] 


ITACONIC  ACID. 
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ing  to  Baup,  the  ilistinction  l>etwecn  the  two  acith  resta  upon 

r  tlifferent  crystalline  fnrms  ani  their  different  decrees  of  solubility 

water,  and  on   the  differences  oxliiUited  by  eome  of  their  eatta  with 

■^ard  to  crystalline  fomi  tind  anionnt  of  water.     But  the  crystnU  of 

tmconic  acid  rc<jiiire  to  he  more  exactly  determined-  their  different 

Inbility  appears   ili-ubtfiilj  considering  the  mode  of  preparation  iriven 

y  Baup;  and  the  kmIIs  of  the  two  acids  have  not  yet  been  sufliciently 

iivesti^ited    to    enable   uh  to    reipird    the    a^sit^cd   differeiieca  aa   well 

-•lAbliBhcd.     Of  greater   importance  appears  to  he  ilistinction^  that  the 

rystftls  of  itaconic  acid,  as  stated  by  Baup  and  Cras^o,  do  not  melt  at 

»()0°,   whereas   tho^fo   of  citmconie   ivcid   melt  at  S(f. — According   to 

ottlioh,  itaconic  acid  is  monobasic  and  citraconic  acid  bibaaic. 


IKtT 


Preparation.  —  I.  The  watery  liquid  obtained  in  the  dry  distillation 

citric  acid  is  evaporated  and  rcpoattMlly  ennlc<!  till  thn  citraconlc  acid 
stallisea   out;  the   mother-ii(|Tinr   then  yields,   by  further  evaporation, 
e<edle9   of   itaconic  acid,   which    may  be    free'I   from  the   more   soluble 
itraconic  acid  by  repented  solution  and  crvstaltisutiun.  (Baup.)     [It  ia 
inconceivable   tliat,  the  cilraconic  acid  .-liould    crystallise   out   first,  and 
then  the  itaconic  acid  from  the  inother-liquor  of  the   former,  seeing  that 
citracoiiic  acid,    according    to    Baup,   dissolves   in  042  pts.  cold   water, 
while  itaconic  acid  requires   17  pts.  of  water  to  dissolve  it;  and  it  ia 
nowliere   stated   that   the   ([UMntity   \>f  the    itaconic    acid   boars   but   an 
extremely  J?mall  ratio  to  that  of  the  ritraeonic.l  —  2.   Twenty  grammes 
f  citric  acid  are  hoitted  in  a  n-tort  capable  of  holding  twice  as  much 
>Ver  a  largo  ?<pirit-hunp,   the  (lame  of  which  acta  only  on   the  bottom  of 
"e  retort,  while  the  upper  part  is  protected   from  llin   heat,  till  yellow 
pours  of  empyreumatic  oil  begin  to  pas*i  over;  the  oily  distillate,  which 
CD   solidifies,   is   then   dissolved  in  a   six-fold  quantity   of  water;  the 
lution  crystallised  by  evaporation,  the  citraronic  acid   then  remaining 
in  the  mother-liqiior;  or  the  resukin^j  crystals  are  freed  from  the  empy- 
reumatic oil  winch   colours   them,   liy   rccrystallis;itiiin    from   alcohol   or 
thor,  and  [iresaure  between  paper  heated  U*  lOO".  rmd  aftrrnards  between 

Ea|>er  moistened  with  absolute  alcohol.  If  the  oily  distillates  obtained 
V  distilling  citi'ic  aciil,  be  dissolved  in  twice  its  volume  of  absolute 
alcohol,  the  itaconic  acid  sepaniles  out  after  a  few  Injurs  in  crystalline 
crusts,  which,  by  solution  in  water  and  slow  evai>^ration,  may  be  con- 
verted into  the  rhoiid>ic  octohedious  described  by  Baup.  (Crasso.)^ 
According  to  Gottlieb,  citraconlc  Hcid  heated  for  some  time  to  100^  is 
converted  into  itaconic  acid;  Uni  tn  render  the  change  diatjnct,  it  is 
necessary  to  operate  with  small  quantities  only. 

Properties,  Colonrlesa  rhombic  octohcdrons,  {^h-  ^^-)  f* -f^"  and 
a''.n'=  130°  20^  a:a'  =  73'  15';  rj':rtbehind  =  124*;  also  with  the 
p-,  t'j  and  u-faces  of  Fitf.  -il;  the  ;j-face  often  predominates  to  such  a 
degree  that  a  bevelled  rhombic  table  ia  produced;  cleavage  very  distinct 
parallel  to  //  less  distinct  jiaralkl  to  m.  (Baup;  crmtp.  SchaXnia,  Jahreebfr. 
1854,  403.)  The  crystals  do  not  give  otT  any  thing  at  120";  they  melt 
at  IGl*^,  to  a  colourlc^  liquid^  which  crystallises  in  a  laminated  form  on 
cooling;  evaporates,  oven  somewhat  below  the  melting  point,  in  white, 
irritating  vapours,  having  a  peculiar  oflour  and  often  condensing  in 
white  needles;  and  leaves  uo  residue  when  gently  boated  and  in  small 
qnantitieff.  (Baup.)  Tlio  acid  ia  inodorous,  but  has  a  very  sour  taa 
(Baup,  Crosso.) 
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CryataU  dried  at  100\  Cnsso 

10  C  - CO    ....  46-15  .......  46-72 

C  H ,. 6     . ..  4-62  4-67 

8  O 64     ....  49-23  48-61 

CWH«0». 130     ....  10000     lOOOO 

DecomposUiofu  Itaconic  acid  heated  to  tfa«  boiling  point  distiU  ov 
oompletfly  iu  the  form  nf  auliydroua  citraoooic  acid,  and  a  sapemata 
layer  of  water,   (Crasao.) 

Combinatiofis.  TLe  crystals  diasolvo  in  17  pt«.  of  water  at  10%  : 
12  pta.  at  20%  uud  much  more  almndaully  in  hut  water.  (Baup.) 

Itacoxate  op  Ammonia.  —  a.  Xeutr^tL  —  Does  not  cry«taUi<Jc;  giw 
off  aniniouift  when  its  solution  is  evajiorated.  —  6.  Add.  —  Cryst*! 
from  the  concentruted  Koluttou  at  20%  in  trangparcnt  titbtes  aud  pri 
=  N  H',C'"n''0*,  whiuh  arc  pcnimncnt  in  the  air  and  diswtlvo  in  Ij  p 
water  at  12°, — and  from  a  muro  liiluto  solution  in  the  cold,  in  bih 
dratod  needles  =  NH^C'''H'0^  +  2A(|,  which  (ni  oxpoaui«  to  tb« 
qoickly  effloresce  from  loaa  of  2  At.  water.  (Baup  ) 

Ttacoxatk  op  Potash.  —  a^  yetUraL  —  Unrrystallisable,  de]ti|Qo». 
cent,  insoluble  in  »U'obuI.  (Baup.)  —  b.  Aeitt.  —  Small  prisms  permuoeot 
In  the  air.  (Uuuu.)  Tlie  iiir-dried  crysliiU  give  olT  7  08  p.  c.  water  at 
100%  and  tho  residue  coniains  2806  p.  o.  potash.  (Cnsso.) 

Itaconatk  OP  SonA.  —  n.  Neutral.  —  Deliquescent  (Baup.) — h.  Acid. 
^Opaque,  very  soluble,  fibrous  crystal*.  (Baup.) 

Itaconatk  op   Baryta. — «.   Keuiml.  —  Crystalline   crosta 
soluble   than   the   liine-snlt.  (Buup.)     Tho  aqueous  acid  saturated  wiih- 
carbonute  of  baryta  yieid.s  by  evaporation   long  delicate  needles   united 
iu  stellate  ^rrou[»jj,  which  do  not  give  oS*  any  water  at  iOO^  coutaiu  at 
that  Icnipcrulurc  540;i  percent,  of  baryta  (therefore  =  C"H*Ba'0',  ^  Aq.) 
and  swell  up  slightly  at  a  stronger  heat.   (Crasso.) — 6.  Ar.id,  —  SiujiJ 
rhotnbie  tables,   witb    the  obtuse  summits  rounded;   =  C^'*H*BaO%  Aq. 
tliey  diMolve  easily  in  water,  espeoiiUly  when  hot.  (Baup.)     Indistioi 
crystals.  (Crasso.) 

Itaoonatb  of  Stbontia. — a.  Xeuirai. — Crystalline  crusts  com 
of  needles,  ^olultle  in  a  few  parts  of  water.  (Baup.)  Delicate  no«dleg^ 
exactly  rcsembUng  the  baryt.i-sa)t,  and  not  giving  off*  water  at  lOO"; 
they  contain  45b9  p.  c.  strontia  (therefore  C^^U'Si^O',  2  Aa.).  (Cnuso.) 
—  h.  A  cid.  —  Laminffi  permanent  in  the  air,  easily  soluble  in  wmtor. 
(Baup.) 

Itaconate  op  Limk. — a.  NeutraL  —  Needles  growing  lato  one 
another,  =  C'H^CaW.  2  Aq..  soluble  in  4o  pU.  of  water  at  18%  1^4 
more  abundantly  iu  hot  water,  and  quite  insoluble  in  alcohol.  (Baup,).-. 
h.  Acid.  —  Small  Iamina\,  permanent  iu  the  air,  =  C"H*CaO%  2  Aq. 
Soluble  iu  13  pts.  of  water  at  12".  (Baup.) 

Itacojcatk  op  MAG.'fEsiA.  —  a.  Bibatie, —  Gummy. — 6.  jiciil. — 
Very  soluble  shining  lamina*.  (Baup.) 
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-^        Manoanocs    Itaconate.  —  Rose-coloured    crystalline    crasts  very 
^  soluble  in  water.  (Baup.) 

^.         Itaconate  of  Lead.  —  TLe  free  acid  precipitates  both  neutral  and 
basic  acetate  uf  lead;   the  alkali-salta  precipitate  uitrate  of  lead  when 
^  added  in  equivalent  proportion,  bu^  the  precipitate  disappears  if  either 
m.  B»lt  is  added  in  excess.     White  powder  =  C"H*Pb'0*,  2  Aq.  (Baup.) 

Ferric  Itaconate,  —  The  free  acid   imparts  a  reddish   colour  to 
^  ferric  salts,  and  its  alkali-salts  form  a  red  precipitate  therewith.  (Baup.) 

Itaconate  of  Nickel.  —  Pale  bluish-green  powder,  rery  soluble  in 
^  water.  (Baup.) 

^         CuPRic  Itaconate.  —  Very  slender,  greenish-blue,  sparingly  soluble 
P   needles.  (Baup.) 

Mercurous  IxAcof^ATE.  —  Alkaline  itaconates  form  a  white  preci- 
pitate with  mercurous  nitrate.  (Baup.) 

Itaconate  of  Silver.  —  Alkaline  itaconates  form  a  white  crystal- 

*    line  powder  with  nitrate   of  silver.    (Baup.)     The  free  acid   does  not 

'     precipitate  the  solution  of  uitiato  of  silver;  the  white  powder  obtained 

on  adding  a  small  quantity  of  ammonia  burns  with  a  kind  of  explosion 

when  heated,  ami  throws  out  vermicular  shoots.     Dissolves  readily  in 

ammonia  aud  very  sparingly  in  hot  water.  (Crasso.) 


10  c 

Dried  at  10Q\ 
60     .. 

..     17-44     .... 
116     .... 

..     62-79     .... 
..     18-61     .... 

Banp. 
....     17-49     .. 
...       1-24     .. 
....     62-73     .. 

...     18-54     .. 

Cruso. 
..     17*57 

4  H 

4     .. 

1-22 

2  Ag  .... 
9  O  

216     .. 

64     .. 

..     62-36 
..     18-85 

COHUg^O" 344     ....  100-00     100-00     ...  10000 

%.  Itaonic  acid  does  not  appear  to  form  an  acid  silver-uU.  According  to  Gott- 
lieb {Ann.  Pharm.  77,  268),  the  neutral  salt  dissolves  but  very  sparingly  when  boiled 
with  aqueous  itncoiuc  Hcid,  and  the  liquid  then  deposits  a  mi.tture  of  hydrated  itaconic 
acid  with  a  smoU  qinintity  of  the  neutral  salt.  Gottlieb  chence  concludes  that  itacoaic 
acid  is  monobasic,  and  its  funnuU  C'H^O*.  Gerhardt  on  the  other  hand  (Compt.  chim. 
1851,  120,)  does  not  think  that  there  are  sufficient  grounds  for  this  opinion.  Wurtz 
also  {N.J.  Pharm.  19,  479,)  regards  itaconic  arid  as  bibusic.  The  existence  of  the 
neutral  and  acid  salts  of  baryta,  strontia,  liuie>  Sec,  (p.  426)  ia  certainly  in  favour  of 
this  view.     U, 

Itaconic  acid  dissolves  in  4  pts.  of  alcohol  and  in  ether.  (Baup.) 


f .    2.  Mesaconic  Acid. 

Gottlieb.  1851.    Ann.  Pharm.  77,  268, 

Pebal.     Ann.  Pharm.  78,  129. 

Baup.     N.  Ann.  Chm.  Phys.  33,  192;  Ann,  P/mrm.  81,  96. 

Ciiraeariic  acid.  (Baop.) 

Formation   and   Preparation.     By   the  action   of  dilate  nitric  acid 
(Sckeidewaaser)    on    aqueous   citraconio   acid,    {vid.   p.    419). —In  thb 
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reaction,  the  greater  portion  of  tb«  citraconic  acid  is  not  decompj<ed,  but  merelf 
go««  an  inoTncric  cranfiforntAticin.  the  only  producLi  formed  beaitles  mesacoair 
bring  oxalic  acid  and  tlie  jellow  nilro-cuuijmund  already  uirutiourdi  both  of  ' 
occur  in  atnall  quantity  only.  The  nttro-nom pound  apjiears  to  b«  a  aubttitutioi 
duct  of  citraconic  acid,  inasmuch  u  a  perfectly  almilar  subitance  is  fortncd  by 
hyponitric  acid  into  a  concentrated  lolution  of  citraconic  acid,  its  formaliuo  m  itim 
caM  not  being  accnmponii^d  by  tliat  of  mcaaoonic  acid.  The  farniatii^n  of  mrMovft*: 
from  citraconic  acid  apprars  to  be  analngoua  to  that  of  eUidic  fram  oleic  ftcsd  (f.  p.) 
Itaconic  acid  treated  wtth  dilute  nitru:  nrid,  does  not  yi^Kl  uirA«cooic  acid.  (Gottlieb) 
—  Baup  uses  nitric  ocid  diluted  with  four  times  itj  weight  of  water. 

Properties,  —  Slender    crystalline    needles,    having   a    fkiot     luFtre. 
(Gottlieb.)      When    crystuHised    from  alcohol,  it   forms  tnin.<«|jareul  fl*t- 
tcncul  prUms.  (Bitup.)     Crystallises  by  slow  cooling  from  a  hot  saturated^ 
aqueous   ^olutirtHf   in   very   Hlendor  neeillei^   having   a  silky   lustre; 
alcoholic  aolution  bulled  and  evapomted  to  dryness  over  the  water-ball 
yields  the  acid  in   brownish  scales,  the  colour  urit^ing  prohably  from 
superficial  decoinpostition.  (Pulml.)     TasU'S  bar«h  and  sour.      (Gottlieb 
Melta  at  208"^  to  a  clear  liquid,  and  when  heated  a  few  <Iegre««  ahov« 
that  point,  sublimes  without  decomposition  in   cry.staU,   (QoiiJieb);    sat 
limes  before  fusion.   (Baup.)     The  fu&ed  ricid  solidifies  in  a  rrystallii 
mass  on   cooling.     The  vaptiur  is  pungent  and  excites*  coughing.     Tb» 
flulutioDs  redden  litmus  ^troni^ly,  and  decompose  carbimutes.   (Ooiilicb.) 


Z)n>dff/ 100°. 

IOC  ^ CO     .. 

6H „..^.« a   . 

H  O     ...     04     ... 

.     46-15     

4*>1       ..-. 
.     49-24     

Gotilic 
45-73 
4  til 
4!)-6ti 

■b. 
45-77 
4-57 
49'66 

C»H«0»    130     .. 

Drird  «/  100'. 

10000     

100-00        . 
PebaL 

10000 

IOC eO       .     461J 

6  H    6    ....       4*61 

45»0 

...     4.^r96     . 
4  66 
49-.18 

-     4V4I 
4*tt 

8  0     64     ...     49-24 

49-94 

C»HH)«   130          10000 

100  00 

100-00 

I 


laomeric  wtth  rttraconic  and  Itacoriic  acida;   Ptrbal'i  add  a  ttm  rrjiffaHiMd 
•  bol  water;  k  was  aablimed  and  dried  at  150*. 


Dtcomposilion.  Mesaconic  acid  heated  in  a  platinum  spooa  and  Mt 
on  firoi  burns  with  a  blue  flame,  and  without  leaving  any  carbonaceooj 
residue.  (Baup.) 

Comhinaiiont.  The  acid  dissolyes  sparingly  in  cold|  abundantly  in 
hot  water  (Gottlieb),  in  38  pts.  water  at  I4^  and  in  id  pts.  water  at 
22°  (Baup),  in  14  29  pts.  at  18  2",  and  in  0-85  pts.  at  100^  (Pobal). 

The  acid  is  bibasic,  forming  neatral  salts  =  C^*H*MH)*,  aod  acid 
8h1u  =  C"'H»M0». 


Mrsaconate  op  Ammonia.  —  a.  Keti(ral,  —  Doos  Dot  erratAlliML 
(Baup.)  —  6.  Acid. —  Very  small  prisms,  with  triangular  iuiuM.ii  •, 
soluble  in  8  pts.  of  water  at  15°.  (Biiup.)  Gn  boiling  a  solutiuu  of  ihc 
acid  neutralirted  with  ammonia,  an  evolution  of  ammonia  takes  |>lac«;  and 
from  the  conoentrated  solution,  the  acid  s;ilt  separates  iu  cry»laUino 
g«ode8|  which  disboh-e  very  readily  in  water.  (Pobal.) 


10  c  

MESACONIC 

Drifdai  100^ 
_ fio 

ACID.          ■* 

..,     40-81     ,,.. 
...       954 
...       612 
...     4353 

Pelral. 

40*66 

N 

14 

9  H 



_      9 

C'lO 

B  O 

.,- 64 

CWH^Nh 

I«)0«  . 

147 

....   lOOOO 
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Baup,  bv  ncutralifling  the  acid  with  ammonia,  obtained  for  the  atomic  weight  of 
this  salt,  the  numbers  Uti-3  and  145*. 

Mesacoxate  op  Potasu. —  Tbo  «ru/m/ salt,  oUtuined  by  sataraliog 
the  itciJ  with  carbonate  of  potash,  is  very  soluble  in  water,  somewhat 
\esa  Aolublo  in  atoujii)),  andcryKta]list>8  from  a  highly  ooncontratcd  atjueous 
solution  aft^r  standing  for  some  time  in  delicate  needles,  having  a  silky 
lu!>tre.  (Pebal.)  It  is  very  duliqueficeut.  (Baup.)  The  acid  salt  crys- 
talli.'ies  in  sinuU  micaceous  laminae,  dissolves  readily  iti  water,  less  readily 
in  alcohol.  (Baiip.) 

Mkbaconate  of  Soda.  —  The  neuii'al  ealt,  prepared  like  the  potaah- 
salt,  is  also  very  HuhtUle  in  water,  and  crys^lallisna  in  sinail  very  short 
prisms,  with  trunciittd  summits.  (Pebal.)  Baup  did  not  obtain  it  ru  the 
crystalline  form.  The  <icid  salt  crystallines  in  small  rhombic  priaiua, 
which  do  Dot  alter  by  exjiosure  to  the  air.  (Baup.) 

Mebaconate  of  Bauyta.  —  a.  Nrutr^tL  —  ObUiined  by  saturating  a 
boiling  solulion  of  the  acid  with  t'arbonato  of  baryta.  Separates  from 
conrcnirated  s^oliitionH  by  spontaneous  evaporation,  in  crystals  belonging 
to  the  oblii^uc  prismatic  system,  having  a  vitreous  and  soniewhat  futty 
lustre.  (Pebal J  Koniis  transparent,  compressed,  four-sided  prisms,  or 
tables,  wliich  do  not  alter  by  exposure  tti  the  air,  or  only  efHnresoe  in 
very  dry  air,  or  when  they  are  slightly  warmed;  they  then  recover  their 
water  of  crystallisation  on  exposure  to  the  air.  At  a  higher  tempera- 
ture, the  salt  doc  )mposo8,  swelling  up  to  five  times  its  original  bulk. 
(Hanp.)  The  crystals  give  off  the  greater  part  of  their  water  at  100", 
becoming  partially  opaque,  and  the  wliole  at  130^.  (Pebal.) 


Anhydroxit,  dritd  at  130' 
2  BaO                         153-2 
10  C  fiO'O      ... 

57-75     .. 

22fi3     .. 

1-51     .. 

18-11       . 

PebaL 

58-00     ....     57-36 

22-29                      - 

4  H 4-0     .... 

6  0  49-0     .. 

1-70 

18-01 

C»H^B«80«   265-2     .... 

2  B.iO .„ ^ 

C  >H<0« „.» «. „ 

B  HO 

100-00    .. 

153-2    .. 
112-0 

720 

10000 

Baop.              Pebal. 
..     4559 

2118 2119 

C»H*Bii30»-*.8.\q 

:i37-2 

b.  Acid.  —  By  saturatiDir  one-hulf  of  >in  aqueous  solution  of  the  acid 
with  rarbunate  of  baryta,  then  adding  (he  other  half,  decolorising  with 
animal  charcoal,  and  com^^^ntrating  the  liquid,  the  acid  salt  is  obtained, 
either  in  crystalline  uudiiles  or  in  n;u■^e^lns  six-sidotl  tables,  sometimes, 
however,  ossuniinu:  the  prismatic  form  by  clongalion  in  one  direction. 
The  purificaiioD  of  this  salt  is  attended  with  considerable  difficulty,  as  a 
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ptrtion  of  the  free  aoiii  adheres  obstinately  to  tbe  CTysttdBf  Kud 
lie  cmnjili'lclv    removed    by   recrystalHsatiou.       A)oobo]^    eitb«r    ci-M 
boiliDg,  decomi>ose8  the  salt  iuto  tbe  neutral  salt  ami  free  iicid.  {VdU 
Small  t'rystals  permanent  in  the  air.  (Baup.)     The  rrystaU  give  off  t! 
water,  araouutiug  to  635  p.  o.  (li  At.),  at  140^   (Pebal.) 


Tabular  erytiaU,  dried  at  140°. 

BaO  . ,...     7«'6  ....     3fl'74 

IOC  - 60  0  ....     30  38 

5  H    ™ 5-0  ....       2-53 


3«H)8 
2-89 


560 


28-35     M-M 


C»H*BaO« 1»7'6     ....  lOO'OO 

Tabular  crytiah,  eir-dried. 

2B«0 153  SJ     ....  a6"i7 

20  C « 1200    ^.  28-45 

13  H 130    ....  3'08 

17  0 1360     ....  32-22 


100-00 

PHmI. 
36-51 
M-60 

a->» 

31 -2^6 


2C"U*B«0»  +  3Aq.  422'2     ..     100  00     „  100*00 


Or: 


2  O^H^BaO* 395-2 

3  HO 27*0 


93-6 
6-4 


rebel. 

6-4 


2Ci«H'B*iO''  +  3Aq 


4220 


lUU  0 


Baup  found  the  cryataU  of  the  acid  palt  to  onntain  3671  p.  c. 
wlienuB  ho  deduces  the  formula  C*°H*IJaO*-f  2 Aq.  which  reouir 
BaO. 

Mesaconate  of  IviME.  — Very  small  needle-shaped  cryKtab,  WD*- 
gated  in  white  tibruu»  crusts.  Give  olT  thuir  water  at  a  soniowhat  el«v»t«J 
temperature,  and  recover  it  on  exposure  to  the  air.  Swell  up  w|it« 
deconiposed  by  heat,  but  not  so  much  as  the  baryta-tali.  Soluble 
16i  pU.  of  water  at  ZO^^j  insoluble  in  alcohol.  (Daiip.) 


2  CiiO 

Crytiah. 

31* 

3011      .,. 
,.     6021 
9  68 

Petna. 

.        3013 

2  HO 



112 

-R IH 

C»il*C«W 

+  2Aq. 

186     . 

.   100-00 

Mesaconate  of  Lead.  —  n.  B'tnU. —  4PbO,C^'*U*0*  +  C  AqT- 
2PbO,CNl'PbW  +  eAqf  — Tribasic  acetate  ul  lea*!  adiled  to  a  9oUtH 
of  a  ncutnil  mt'i^;iconati<,  furrns  a  tiocculeut  or  pulverulent  prrcipi 
which  diniinitilicB  in  bulk  cunuidc'riibly  after  a  while,  ;;ive«  ofl*  tl  p. 
water  when  boated,  ami  then  tiirim  yellow.  Gives  by  aualvsitt  T'i'H^tk' 
PbO,  the  above  formula  requiring  72  HU.  (Baup.) 

b.  Nefitra/.  —  A  solution  of  a  neutral  me.-aconatG  forms,  with  nrotxtl 
acetate   of  lead,  a  curdy  precipitate,  which  gradually  changes   to 


L 


crystals;  wheu  the  6olution>«  utH*d  arc  very  diluto,  the  neuttml  rnllM^ 
rates  slowly  in  t^mHll  trant^purcnt  pri&ms.  (Baup.).  —  NeutmJ  tnvmcmtaltit 
of  Ammonia  or  bnr.ta  formi<,  wiili  lead-salts  at  ordtnarv  tcuin«nit«rf^  t 
white  crvHtalline  procipitiKc,  and  nt  a  bulling  heat  a  rc«:nou8  vidoid  m>« 
which  bec^imes  hard  and  brittle  on  cooling ;  from  tbe  suiivmatetf 
liifuid  tbe  neutral  salt  oryfltalliscs  in  short  noMJea     The  pffHsiiiilMt  (•) 


MESACONIC  ACID.  431 

obtained  from  cold  solations,  and  dried  in  the  air  at  ordinary  tempera- 
tures, gives  off  7-24  to  7  88  p.  c.  (3  At.)  water  at  ISC';  after  washing 
with  hot  water,  it  gives  off  at  the  same  temperature  only  5*63  to  612 
p.  c.  (2  At.)  water.  (Pebal.) 

Dried  at  IZOI^.  Pebal. 

10  C 60  ....  17*86  17-44 

4H 4  ....  1-19  1-28 

2  Pb 208  ....  61*90  61*75 


8  O 

64     .... 

1905     

.     19-53 

C»H*Pb«08   

336     .... 

100-00     

..  10000 

Or: 

2  PbO 

224 

....     66-67    .. 

Banp. 
..     66*73 

CWH^O*    

112 

CWH*Pb*0» 

336 

Hydrated  tali  (a). 
CiWPb^O*    336 

....     92*56 

Pfebal. 

3  HO 

27 

....       7*44 

7*41 

C">H*Pb»08,3Aq 

363 

....  lOO'OO 

ffydrvied  9ait  {^T). 
C»H*Pb»0«    336     ... 

.     94*92 

Pebal. 

2  HO 

)g     .. 

6*08     

.     5*87 

Ci0H*Pb«O«,2Aq 354     ...  100*00 

Baap  found  the  crystals  to  give  off  7*9  to  8*2  p.  e.  water  in  drying;  a  quantity 
somewhat  too  great  for  the  terhydrated  salt  {a),  the  excess  being  probably  doe  to 
efflorescence. 

c  A  cid.  —  Crystallises  in  small  colonrless  needles  from  a  solution  of 
the  neutral  salt  in  boiling  aqueous  mesaconio  acid,  an  excess  of  which 
must  be  avoided.  (Pebal.)  It  is  also  obtained  by  adding  acetate  of  lead 
to  a  solutioo  of  mesaconic  acid:  it  then  separates,  more  or  less  quickly, 
according  to  the  strength  of  the  solution,  in  small  prismatic  crystals, 
acuminated  at  the  ends.  (Baup.)  Gives  off  a  mere  trace  of  water  at 
100°.  (Pebal.)  Swells  up  and  decomposes  when  more  strongly  heated. 
(Baup.) 


IOC  

5  H 

Dried  at  100". 

60    . 

5 

...    25*77     .... 
...       2-15 

...     44-58     .... 
...     27-50 

Pebal. 
....     25*87 

Pb 

8  O     .      . . 

104     . 

64 

....     44-68 

Or: 

C"'H»PbO»... 

PbO 

f:«M*o« 

233     . 

...     112     . 
...     112     . 

...  10000 

...     4807     ... 
...     48-07 
...       3-86 

Banp. 
..     47-90 

HO 

9    . 

PbO.HO.COH^O*  

...     233     . 

...  10000 

From  a  solution  of  teequichloride  qf  iron,  mesaconic  add  throws  down  red  flakes. 
(Baup.) 

CupRic  Mesaconate.  —  A  mixture  of  cnpric  acetate  and  mesaconic 
acid  yields,  more  or  less  quickly,  according  to  the  degree  of  concentration, 
very  small  granular  crystals  of  a  deep  sky-blue  colour.  (Baup.) 
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2CnO 

L«aH)». 

4  HO     


„.     80 

112 

36 


55-09 
4912 
13.79 


34-W) 


t"»H*Cu=0»+4Aq.         228 


1 0000 


1V&3 


On  mixing  the  solution   of  a  neotral  aicMMmate  with  cnprir  aulphat«  or 
there  is  obuintd.  b««tdes  the  neatral  salt  just  described.  •  bulc  mU,  which 
npidly  oo  exposure  Co  Cbe  air.  (Baap.) 

MercuriMM  nitrate  forms  a  white  precipitate  with  aqoeooB  metaeonie  mad.  (Buf .} 

Mercuric  chloride  forms  a  precipiute  with  soluble  meaaeonate*.  (Baiifi.) 


Mesaconate  of  Silver. — a.  Xeutral.  —  a.  Afthjfdrcrtas,  —  Obtain 

by  ud'iing  nitrate  of  silver  to  a  solution  of  mMaconio  acid  cxactlr 
neutrulibcd  with  aininoiiia  (Gottlieb,  Pebul);  or  by  mixing  a  dilate 
flolution  of  baryta  with  nitrate  of  fiilvcr.  (Pebnl.)  H«arjr,  white  CTTk 
talline  precipitate,  which  is  not  ftllere<l  by  exjKwure  to  light,  or  hy 
heating  to  100^.  (Gottlieb.)  Cunly  precipitiite,  which  soon  subsides  is 
the  form  of  a  granular  powder  consisting  of  microscopic  ervstak. 
Sparingly  soluble  in  water,  more  soluble  in  the  motber>li«juor.  'W'bw 
treated  with  hut  water,  e^iK'cially  if  expo^icd  to  light,  it  a««unies  a  roddbh 
tint.  (Pebal.)  When  somewhat  suddenly  heated,  it  is  decomposed  wHk 
violence,  throwing  out  vermicular  shoots  of  metallic  ailrer,  like  the 
itaconate  under  similnr  circuuistauces.  (Gottlieb^  Pebal.) 


J 


IOC 
4H 

>8  0 


jOn'etf  ai  100°. 

60 

„ 4 

„„ 208 

„ 64 


GotUieb.  Prfaal.          1 

17*44     17-72     ...  1733              IJ-H 

1-17     -.       1-24     ....  1-43     .„.       \\i 

62-79     62-49     ....  62'SO 

18*60      18  5&     ...  18*44 


CWH«Ac«0« ^ 336 


100-00 


10000 


100  mo 


ate  «rV 


(i.  //y(/ra^^rf.  —  C'*H*Ag^0'+2Aq.  — On  adding  i»itrate  of  anvar 
neatral  mesaconatc  of  Eioda,  filtering  from  the  resolting'  procipilato 
anhydrous  salt^  and  mixing  the  tUtrate  with  alcohol,  a  very  bulky  tnuu- 
lucent  precipitate  '\»  ohtaine<l,  which  does  not  eubside  iu  the  gnuuikr 
form,  even  after  long  etauding,  and  when  (separated  from  the  motlMi^ 
liquor,  dries  up  to  an  amorphous  maf^a.  This  salt  washed  with  aleobi^ 
pressed  between  bibulous  pai»cr,  aud  dried  over  oil  of  vitriol,  gave  by 
Ignition,  6023  p.  c.  ftilver,  agreeing  nearly  with  the  above  formula,  wfaira 
requires  59-70  p.  c.  (Pchal.) 

b.  Acid.  —  Obtained  by  dissolving  the  neutral  silver-salt  in    boilii 
aoueona  mesaconic  acifl,  avoiding  an  excess  of  the   acid,   as    it  woi 
adhere  to   the  crystals  which  separate  from  the  cooling  eolution.     Tl 
•ait  does   not  become   coloured   by  exposure  to  light;  when    heated, 
behaves  like  the   neutral   fialt.      l)!R9olvcfl   pretty  easily   in   hot 
Gives  off  but  a  trace  of  water  at  100°.  (Pebal.) 


IOC  . 
5H. 

8  0 


Drif4nt  100*.  PvUal, 

...».».».».M....     60  ....  25*30  2&'03 

4  ....  211  224 

» 108  ....  46*61  45-5» 

« 64  ....  36*98 2714 


C»l]>AcOi, 


....  237 


100*00    100-00 
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Conjugated  Compound  of  2Ie$acottic  A  cid. 

Mesaconic  Ether. 
C»H'W  =  2OH»0,C'<'H*0*. 

PfiBAL.    Ann,  rhami,  78,  145, 

Formation  and  Preparation.  1.  By  distilling  mesaconic  acid  with 
eulpliuric  acid  and  alcohol  uf  90  per  ccut.,  the  quantities  of  the  two  latter 
bein^  twice  as  i^reat  as  should  be  required,  according  to  calculation,  to 
convert  the  whulo  of  the  mnbacouic  acid  into  inesacotiic  ether,  and  the  dia- 
tiUalioTi  being  continued  till  the  rcHidue  begins  to  blacken.  The  distillate 
thua  obtained  consists  of  coniiuon  ether  mixed  with  mesaconic  ether  tho 
proportion  of  tho  latter  being,  however,  hut  email.  A  fresh  quantity  of 
alcoliol  is  tlicreforc  added  to  the  lifpiid  in  thu  retort,  the  mixture  again 
distilled,  and  tbcse  operations  repeated  as  long  as  mesaconic  ether  con- 
tinues to  form.  The  crude  product  thus  obtained  is  purified  by  licating 
it  in  the  water-bath  to  ospcl  the  vinic  ether,  diytilling  the  residue  with 
water,  treating  tho  new  distillate  with  carbonate  of  soda  to  remove  free 
acid,  then  washing  with  water,  and  drying  with  chloride  of  C4ilcium. — 
2.  By  passing  hydrochloric  acid  gas  into  an  alcoholic  solution  of  mesa- 
conic acid;  a  portion  of  the  latter  always,  however,  remains  unacted 
upou. 

Properties.  Colqurlesa  mobile  liquid,  having  an  agreeable  fruity 
odour  and  bitter  taste.  Sp.  gr.  1  043  at  20^  Boils  constantly  at  220  , 
from  platinum,  at  737  mm.  bar.,  and  distils  without  decomposition.  Does 
not  redden  litmus. 

Pcbnl. 

19  0  »»..MM M^ ^  108     ....     08-06     57-65 

14  H « 14     .„.       ?-53     7b2 

8  0 64     ....     34-41     34-63 

C«H>*0"    186     ....  100-00     100-00 

Decomposition.  Mesaconic  ether  is  decomposed  by  baryta-water, 
tfith  formation  of  mcsacoDate  of  baryta.  Ammouiacal  gas  has  do  actiou 
upon  it. 

ComhinaitOM.  The  ether  dissolves  sparingly  In  cold,  somewhat  mora 
readily  in  hot  water^  from  which  it  separates  on  cooling,  rendering  the 
liquid  milky,  Mixes  in  all  proportions  with  alcohol  and  vinic  eiher* 
(Pchal.) 

An  attempt  to  prepare  meMron^riWc  ueid  wu  not  fucccuful.    ^. 


Vol.  JC. 


'Iv 


43i  ltkene:  oxycen-nucleus  c^^ii-kv. 

3.    Lipic  Acid. 

Laurent.  (1837.)  ^»n.  Ckim.  Fhyt,  GC^  160.  —  Kemte  Seientif.  10,  ISi 
also  J.  pr.  Chem,  27,  316. 


',  i"^ 


Prejiaration.  1  ])t.  of  oleic  acid  is  boiled  witb  1  pt.  of  concent 
nitric  acid  fur  12  hours,  with  cobolmlinnj  Uie  wutciA'  Jicjuitl  in  tb« 
separated  from  the  oily  portion;  the  latter  again  boilett  witli  frcsb  dUin 
acid,  a«  above;  tlio  ucid  liquid  uffaiu  separated  from  tbc  oil,  ikc,  so  that, 
after  12  hours'  boiling  of  the  oily  liquid  with  nitric  acid,  the  operation 
has  been  repeated  seven  tinier,  and  7  pts.  in  all  of  nitric  ikcid  bavo  bvca 
used.  The  wntery  acid  liquids  separated  alter  the  tievcral  boiling)^  %n 
then  united ;  the  whole  evaporated  down  to  oue-fourtli,  and  cooled  till  tki 
mben'c  acid  solidiBes,  mixed  with  a:<Uii£  acid  and  a  peculiar  oil^  tbt 
Eoliditied  mutter  bcparated  from  the  ucid  motber-liquort  and  wasbc^l  vitk 
cold  water,  and  these  liquids  further  eraponited  and  frequently  cooM 
to  separate  more  sul>eric  acid;  they  then  yield,  by  atill  further  6v^aM> 
ratioi)  and  three  days'  coolitijj:,  acry^lnlline  ni&ss  of  piuieJic  acid,  rougM 
to  thti  touch,  und  cousistin*;;  nf  harder  grains,  which  product  is  frccil  froa 
tho  acid  muther-liquor  and  wai>hed  with  cuM  water.  This  la^l  nicitbcr- 
Irquor  is  cv:ipornted  at  a  very  gentle  lieat  (»o  that  no  derompusitioo  cr 
blackening  may  occur)  to  expel  the  greater  part  of  tlie  tiitrio  acid;  itt 
aside  for  two  or  three  diiys  after  each  evaporation;  scpanit4^1  fnim  tk^ 
|«8oltii»g  brownish  crystalline  mixture  of  Hpic  and  tiJipic  acid  ;  nml 
together  witb  tho  enbl  wash-water  of  the  latter,  cxrefully  evnj  :  1 

set  af^ide  iu  tho  cold,  ad  long  aa  it  deposits  cry^taU.     (An   ut  .  <  -t 

examined  remains  in  Bnlntton.)  These  brownish  crystals  are  dried,  and 
dissolved  in  ether;  the  sohitioti  filtered  from  a  brown  subotancc,  lefi  to 
cvuponite  to  oue-balf.aud  decanted  fronithe  reaulting crystals  of  adipicarii 
which  may  Ue  purilied  by  two  or  thrco  crystalli&atiana  frotn  hot  a)cofa«I 
and  llieii  Hopnrate  in  warty  granules;  and  the  ethereal  mothot'liuaor  hA 
to  evaporate:  it  then  yields  cryittjils  of  lipic  acid,  which,  wben  purified 
in  :i  similar  manner  by  rccrybtallisation  from  alcohol,  ia  obt«ia«d  b 
somewhat  elongated  laminte.  (Laurent.)  —  Caprylic  alcob(4  i«  co&rcrtr^ 
by  the  coutinued  action  of  nitric  ucid,  into  batyricj  succiuicj  pimelir,  anl 
lipic  acid.   (Uouis,  Ci^mpi,  rend,  33,  141.) 

PfopniUi^  Tho  ncid  crystallised  from  alcohol,  and  still  retAlBl 
2  At.  water,  forms  longieh  lamina;,  tenniuatetl  b^  two  liura  iocliaed 
one  another  at  an  obtuse  angle.  When  the  acid  \&  heate<l  on  fflftsv  till 
partly  fu.^es,  it  nolidified  in  a  fibrous  mass  on  cooling.  By  rapid  bf  tf^ 
it  may  be  distilled  without  altemtion,  or  sublimed  in  beautiful  six-iUJS 
needles.  But  when  slowly  heated,  it  giveft  oil*  water,  and  difttils  ororil 
anbydrons  acid,  which  docs  not  melt  below  140'  to  145'',  The  ri 
of  tiie  acid  strongly  excite  coughing. 

Bthydrated  by  thv  iHutiUatitm.  Lanr«nl. 

to  C  « .«     CO  46*15  46^a9 

fl  H - «.™„ 6  4'Ca  4*3» 

8  O _ „„ 64  4y23  W-Ol 


C»»HH)* 150 


loo-oo 


10000 
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IOC  

CrystaU. 

60     ... 

.     40*54       .. 

6-41     ... 

,.     5405     .... 

Idiarent. 
....     4116 

8  H 

10  o 

8     .. 

80     ... 

6-50 

63-35 

C»H«0«  +  2Aq 148     ....  100-00     10000 

ItomeriOt  therefore,  with  citracoaiq,  it«conie,  tnd  mesaooDio  acid. 

Comhinatiom.  The  acid  dissolves  in  cold  water  more  readily  than 
adipio  or  pimelio  acid. 

The  anhydrous  LipaUs  vield,  when  heated  with  oil  of  Titriol,  an 
acicalar  snblimate  of  lipio  aoid. 

The  Ammonia-9alt  crystallises  in  long  needles. 

Its  aqueous  solution  forms  after  a  while  with  chloride  of  barium, 
aquare  prisms  of  the  Baryta-mltt  which  change  to  octohedrons  and 
continue  to  increase  for  24  hours.  — With  chloride  of  ttrontium,  it  forms 
crystalline  groups  resembling  crowns;  and  with  chloride  of  calcium,  after 
»  while,  small  square  prisms.  It  precipitates  the  salts  of  iron,  copper, 
and  tihtr^  but  not  those  uf  magnesium  or  manganese. 

Barjfta-tatt  dried  in  vacuo  at  140**.  I^nrent. 


2  BaO    

153*2     . 

..     57-77     ... 
..    22-62 
1-61 
..     18*10 

57*7 

IOC 

4  H 

600     .. 

4-0     .. 

8  0 

64'0     .. 

C»H<Ba»0« 

IOC 

4  H    

265-2     .. 

Silver-9alL 

60     .. 

4     .. 

„  100*00 

..     17-44 

..     62-80     ... 
..     18-60 

Laurent. 

2Ag 

8  0    

216     .. 

64     .. 

62-9 

C"H*AgaO* 344     ....  100-00 

Lipic  acid  dissolres  in  aicohol  and  ether,.  (Laurent.) 
Compart  Bromeis.  {Ann,  Pharm.  35, 108.) 


L    Oxygm-nucUus.    C^'H'O*. 

Citraconic  Anhydride. 

C"H*0''=C"H*0*,0»? 

RoDiQtnT.     Ann,  Chim,  Phy$.  66,  78. 
Cbasso.     Ann.  Pharm.  34,  68. 

Ankydrmu  Gtraeonie  acid,  ieattnfrete  Citractm»&%rtj  Acidt  pjfroeHriqut  ankydre. 

Formation  and  Preparation.  1.  In  the  dry  distillation  of  citric  acid, 
an  aqueous  solution  of  citraconic  acid  first  passes  over,  then  the  impure 
anhydride,  in  jthe  form  of  a  heavy  yellow  or  greenish-yellow  oily  li^juid, 
which,  if  the  distillate  has  been  carried  too  far,  is  coutaminated  with  a 

2  1!   ^ 
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enmll  quantity  of  empvroumnlic  oil,  and    in  tliat  cose    has   an    oiloi 
like  that  of  rock-oil.    (I.^issai^no,  Roliiauct.)     When  the  cruJe  oil  a 
ditftillcJ  in   Oie  wator-liath,  llio  pure  anliydride  pradiially  diatib  over 
(Robiijuet.)     Tlu-re  then  remains  a  lirown  oil  mixed  with  cryatals  of  the 
acid;  and  this  oil,  distilled  for  several  days  in  tho  water-bath,  yields  a 
distillate  [prolmbly  water  mixed  with  the  anliydridej  wLich  changes  after 
a  while  to  colourless   crystals;  and  in    tho   retort  there  remains  an   oil 
[probably   impure  nuliydrido]   wliicli   f^ulidiBes  below  0°  in  a   laminated 
inasd,   melta   above    0'^,    has    a    burnina;    taste,   and    is    converted    Ity 
exposure   to   the  air  into  the  crystalliKed  arid.  (Robiquet.)      The  crudo 
oil  is  resolved  by  heat  into  a  watery  and  an  oilv  layer;  and  the  ^ttMjH 
when  recti  lied /'cr  w,  yieidd   first  water,  then  at  200'' a  milky  distillot^H 
nnd  when  the  receiver  is  clian^ed,  the  clear  oily  anhydride.   (Cra«so.)^^| 
2.  Crystaltit^ed   citraconic   arid    may   bo  completely   converted    by  bei^l 
into  water  and  the  oily  anhydride,  which  pass  over  one  after  the  other. 
(Crueso.)  ^^ 

Pi'op^rtui.  Thin  colourless  oil  (pale  yellow,  according  to  Robic]iiei|^B 
of  fip.  gr.  1'241  at  14'.  (Crasso.)  The  crude  oil  has  a  density  of  I  30. 
(Robiqnct.)  Remains  liquid  even  in  vacuo  over  oil  of  vitriol.  Boila  a^H 
1.''>0^  (Uobiqnet).  at  212"  (Crasso),  but  voluiilif«c8  even  at  90^  (Crmvo^l 
It  la  n  arly  ino<iorou3,  and  has  a  very  sour  and  burning  ta^te,  like  th^^| 
of  a  volutilo  oil  (Itobiquet);  it  is  iuodorous  aud  Xwm  a  caustic,  ao^^f 
and  rougli  taste  (Crasao);  scarcely  reddens  thoroughly  dried  litmus  pap^^^ 
but  reddens  the  niuititeued  paper  strongly.  (Robiquet.) 

Robic|oet.       Crusfto.  ^^H 

IOC 60     ....     &3'67     5317     ...     54-24  ^H 

•iH «..M -„      4     ....      3-67    3-69    ..«      3a7  ^M 

fiO 48      ...     4286     4314     ...     4209  ^H 

Cil^O*   U2     ....  lOOOO    10000    ...  loooo  ^1 

Decompositions.  1.  The  anhydride  leaves  a  black  residue  when  too 
rapidly  diHtilled.  (Crasso.)  —  2.  When  shaken  up  with  water,  it  distiJ^H 
slowly  in  the  form  of  citiaconic  aci<1,  which  crystallises  on  evaporatioa^B 
the  unaltered  portion  settlet^  down  in  oily  drops  every  lime  the  vessel  i^H 
bhaken,  but  after  repeated  treatmeut  with  water,  finally  disappca^^| 
alto<rcther.  On  exposure  to  moist  air  also,  the  .inhydride  is  ;rradnal^^| 
converted  into  the  crystallised  acid,  which  theu  deliquesce.  (Hol)iqno^H 
Crabso.)  The  anhydride,  in  r>as.sing  to  the  state  of  the  crystallised  acid, 
increases  by  13-21  p.  c.  (Robiquet.)  [100  :  113-21  =  112  (I  At,  aikh* 
dride)  :  126*8  (1  At.  citraconic  acid  weighs  130).  ] 


Citraconamide.    C»NH»0*,0»  +  sAq.f 


Citrnconio  nuhydride   heated    iu  a  stream  of  dry  ammouiacxd 
becomes  heated;  ubborbs  a  large  quantity  of  the  gas;  becomes  roverc 
first   with  a  corinccoiia  ekin;   then  eolidifios  entirely  in  the   f  rm  of 
yellowitfh  Eolid   body;  and  is  finally  converted,  with   further  abboi 
of  ammonia,  into  a  yellow  viscid  mass,  which  becomes  brittle  and  ruksm 
on  cooling.     Tliis  mass  deliqneecee  in  moist  air,  dissolves  very  abundftiitlj 


CITRACOXIMIDE. 
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in  water  and  readily  in  alculiol.     Tlic  a(incous  Rnlulion  yicUla  by  evapo- 
rntioii  crystals  of  acid  citrnconatc  of  unimunia.  (Cras^^o.) 


IOC    

CO 

..     46'3l     ... 
..     1085     ... 
..       5-43      . 
..     37-21     ... 
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...» 48     . 
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7  H 

6  O ™ 

....       5'5S 
....     3525 

C'NH'O" 

129    . 

.  lOOOO    ... 

....  100-00 

f.  Citracouimide.    C^^NH'O*. 

Formed  by  the  action  of  beat  on  acid  citraconate  of  ammonia : 
C»H*(NH<)0^  -  4HO  -  C'NIPO*. 

When  citraconic  acid  U  mixed  with  excess  of  ammonia  and  evapo- 
rated to  dryness  in  tbo  water-biitJi,  tbero  remains  a  mixture  of  noutral 
aiul  arid  citraconate  of  ammonia,  wliich  \h  better  adapted  for  jireiiaring 
th«  imide  tlian  tlio  jmre  aci<l  sail.  Wlien  thia  mixture  is  ;t;radualiy 
hcnted  in  a  retort,  aniinoniacal  water  passci  over  at  first;  nnd,  as  soon  as 
the  tempenitnre  uppronches  180°,  the  litjuid,  which  ha.8  become  yellow, 
swelLs  up  eonsidcnibly,  llic  cvcdutioii  of  water  ccilscs,  and  tbo  whole 
solidifies  to  a  tiimoBe'l,  amber-colored  mxss  of  citracouimide,  which  at  a 
higher  tetnpcntturo  tutus  black,  melt>^,  and  decomiioaea. 

Citracuninitde  haa  a  conctioYdal  fnictnro;  it  is  tough  and  diSicult  to 
pulverise;  the  powder  is  white  and  highly  bygroacopic,  and  dnea  not 
parL  witb  the  absorbed  water  till  healed  to  180°,  at  which  temperature 
it  bakes  together  without  fusionj  under  water  JL  melta  at  100*^, 


IOC 

N 

6U 

40 


Powder  dried  at  180°.  Gottlieb. 

60     ....  5403  5418 

14     ..«  12-61  12-59 

« ft     ....  4"5l  4-66 

„....     32     ....  2»-83  28-57 


C«NH*0* ni 


10000     10000 


Citraconimido  is  insoluble  in  cold  watei\  but  ia  dissoh'cd  by 
water,  the  exrefi.s  melting   to  a  viscid  li*piid,  wliile  tlie  greuter 
eepamtes,  as  the  li<ptid  cools,  in  small  drops  which  afterwards  £ 
It  likewise  dissolves  to   a  certain   extent   in   alcohol,  aotl   wilb 
phenomena.  {Gottlieb,  Ann.  Pharm.  77,  274.) 


boiling 
portion 
olidify. 
similar 


Citraconnmic  acid.  —  C***NirO*.  —  Citraconimnlo  nnwolvuw  in  bailing 
aqueous  ammonia  and  does  nut  peparato  out  on  coolinj;.  The  solution 
doubtle»ii  containu  citrnconamic  acid  in  combination  with  ammonia;  the 
process  doe»  not  however  yield  the  acid  in  a  st:tti-ol  purity,  a^  its  Falts  do 
not  crystallise,  and  the  eonvcr^iirm  of  the  citmcouimi<le  in1v>  tne  ainmonia- 
ealt  does  not  appear  to  be  complete.  —  '{'he  bari/fa-sah  of  citracnnamio 
ncid  ifi  soluble  in  water,  and  is  nrecipHuted  from  the  aqueous  solution  in 
velloiv  fl:\kc3  by  nicoliol.  Wliilo  nxiisf,  it  fuses  readily  at  a  >;entle  heat, 
but  in  the  dry  stale  it  remains  .solid  at  ICO'.  — The  /a.t/  nnd  nifrei'  salt.s 
have  thci  consistence  of  plaster  while  moi.^t.  nnd  likewise  melt  when 
hoi,  but  in  the  dry  state  they  aro  as  iiifnsiblo  as  the  baryta-salt.  Alt 
these  three  salts  have  a  yellovr  colour.  (Gottlieb.) 
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Itaconic  acid  doea  not  ippear  to  forni  a  compound  atiftlogoai  to 
When  itacoii9(e  uf  ammoniit  is  hrfltrd  to  170*.  a  brownish   ma«s  fa  ohiJiitMMl 
caramrt   in  appearunee,    having  a  90ur  and  bitter  taste,    more   soluble  ia 
cttrscontmrde,    and    forming   a  very    sjluble    mU   with    nmmonici.      Tbi*  eo«po«n4  ii 
probiibly  itaconamic  acid;  but  its  aalti  oreeilremriy  difficult  to  porUy.  (f 


f .  Chloropyrocitryl    C'"fl*0,Cl*. 

Obtained  by  the  action  of  peDtaokloriJe  of  pboephoras  on 
cttracouic  acid  : 

c"»iih:)\o=  +  pcp  «  cnpo'.ci*  +  pany. 

When  the  rectified  liquid  product  of  the  dry  distillation  of  citric  acid  if 
poured  upon  pentAcliloride  of  pbosphorua,  a  hrUk  efl'ervesc^ncc  it  pro- 
duced; unil  the  mixture,  when  distilled,  yields,  first  oxychloride  of  pwa- 
pliorua,  then  at  about  175^  chloropyrocitryl,  mixed,  howover,  »ili 
anhydrous  citraconlc  aciil,  which  raises  its  boiliri*»  pfdnt.  It  may  l»e  parital 
by  distilling  it  two  or  three  times  with  pentachloridc  of  pho«pfaora& 
collcctinj^  only  the  portion  which  passes  over  between  1  75°  and  \U0\  and 
rectifying  the  product  thns  obtained. 

Trasparent,  colourless,  etronuly  refraclinfit.  mobile  liquid,  wbich  (nm 
in  the  air,  and  haa  an  odour  like  tlmt  of  damp  etraw.  Sp.  gr.  libeil 
1*4  at  15°.  Boils  at  175",  with  alight  deoonipoaition.  (Qerhsr^l  t 
Cbiozta.) 


IOC. 
4H.. 
2  CI 
40 


CaictiletioH. 

COO  .  35*»7 

»       4-0 8-40 

yO-a     42-45 

.......     32*0    W'18 


C^H^CCI* 166-8 


100-00 


When  exposed  to  a  moist  atmosphere,  it  is  oonrertod  joto  hT^le»- 
chlorio  and  uytlrutcd  citracotiio  aclii.  —  Becomes  Htron^ly  hMM  W 
contact  with  absoluto  alcohol;  and  water  added  to  the  mixtura, 
a  heavy  liquid,  having  a  fruity  odour,  and  exhibiting  the  rha 
citraconic  ether.  —  It  also  becomes  heated  by  contact  with 
yielding  micaceous  laminn;  of  itaconanilide.  (Gorhardt  &  ChiottA,  C^^fi 
twi(/.  30,  1030;  Ann.  rftami.  87j  294.)  T 


Pyromeconic  Acid. 


C'iJ'O^^C'H'OSOM 


BBAteRNKU.     Gill.  57,  153. 

RoHKitET.     Ann.  Chim.  Phyt.  b,  282;  also  Gilh.  57,  173.  —  AnMk.  Ckim. 

Phyi.  51.  230;  also  J.  Pham.  ly,  01  j    also  Schni,  67,  302;   abo 

Ann,  Phann.  5,  i^O, 
CmcLAsr,    Giih,  5Q^  340. 

JulU,      livrl.  Juhrb.  1811>,  150. 

^TENitou^K.     PhU.  Miiij.  J.  24.  12S;   aUo  Afnu.  Chem.  Soc,   2   1 


.inti.  Pkarw.  4a,  18;  also  J.  pr.  Chtm.  32,  257 


^  PVROMECONIC  ACID.  ^  4S9 

J.  F.  Brown.  Phil.  Ma/j,  J,  [A],  4,  ICl;  Ann.  Phnrm.  84,  32;  abstr. 
Chem.  Sac.  Qit.  J.  6,  78;  J.  p/\  Chm.  5fi,  *230;  Fhann.  CeiUr.  1852, 
94J;  .V.  Ann  Ckim.  rhi/n.  38.  115;  Jahrf^r.  1852,  489.  —  Further; 
Ed,  Phil.  Tnw8.  21,  i,  49;  Phii.  i/«v.  ^.  [4],  8,  201;  Ann,  Pharm, 
!t2,  32!;  J,  pr.  Chem.  63,  370;  Phm-7n,  cenir,  1854,797;  Jahrfslier. 
]«J4,   424. 

Discovered  by  Sertiirner  in  1817,  but  reorder!  as  dentical  with 
meconio  acid,  titl  Robiquet,  in  1833,  pointoil  out  the  difTeronoe. 

PormatioH.  Given  off  as  vapour,  when  meconio  acid  (Sortiirner)  or 
comeiiic  acid  (Robiquet)  in  heated  to  2(ij^ — 288'  (Stenhouac),  or  when 
acid  mcconate  of  copjior  is  hoatod  per  if/'  (Sionhouse),  or  when  nieconate 
uf  baryta  is  heated  with  excess  of  vitrified  boracic  acid.  (Cbonlant,) 

Prefyaratlon.  By  diatiUing  any  of  the  above-mentioned  aubstanccs. 
The  acid  partly  sublimes,  partly  di-jtiU  over  as  an  oil,  which  solidities  ou 
cooliug;  towariU  the  end  uf  the  dlutillution,  paruineconic  ncid  passes 
over.  (Stenliouso)  —  Tlie  nicconic  acid  must  be  thoroughly  dried  before 
aublimatiou,  becaiiso  the  watery  vajiours  carry  over  a  largo  quantity  of 
pyromeconic  acid;  and  it  must  not  be  hcjiled  Hulliciontly  to  prodnce 
empyreamalic  nil.  {Hijlpi(|uot.)  —  Tlio  sublimed  and  distilled  pyromeconio 
aci*J  must  be  freed  frum  enipyreuinatip  nil  and  acetic  acid,  by  a  second 
sublimation  at  tlic  lowej^i  possible  temperature,  piessnre  between  paper, 
and  repeated  crystiillisation  from  hot  wuter  or  alcohol  (Robiquet,  Sten- 
liouse),  after  wliicK  tbo  crystals  mast  be  quickly  dried,  because  while 
moist  they  turn  red  on  exposure  to  the  air.  (Stenhoueo.)  Choulant  pub- 
limes  a  finely  divided  mixture  of  impure  raeconato  of  baryta  and  an 
equal  quantity  of  vitrified  boracic  acid.  Brown  prepared  the  acid  by 
distilling  impure  incconic  acid  (obtained  by  twice  treatiDj^;  crude  muoouato 
of  linio  with  hydrochloric  acid)  at  2G0^  to  315^,  and  puriL'ed  the  resulting 
oily  semifluid  sublimato  by  pressure  between  paper  and  sublimation  at  a 
comparatively  low  temponiture,  in  a  glass  cylinder  provided  with  trans- 
erse  partitions  of  £Ueriug  paper. 

ProperlUt,  Aa  obtained  by  sublimation:  Lon^^  slender,  transparent 
coloorless  needles  (Sortiirner),  and  four-sided  tamiuai,  or  rnmifiratious 
made  up  of  elongated  octohcdrons  (Robiqnet);  largo  transparent  tables, 
(Brown,)  CrviitalUyed  from  alcohol :  large  colourless  cryyt'ils  (Stcn- 
liouse)j  tolerably  large  four-sidod  prisms,  which  are  also  obtained  from 
tbc  aqueous  sohttiori.  (Brown.)  The  acid  melts  at  120"  to  125°,  forming 
AT)  oil,  and  \>y  careful  heatiu;if  (at  ft  temperature  but  IJttlo  above  the 
melting  point,  at'cortliii;^^  to  Wackenroder,  X.  lir.  Arch.  25,  I70J,  may  be 
volatilised  wiihout  residue,  and  eubliincs  In  crystals  as;;;regatca  together 
by  incipiont  fusion.  (Robiquet.)  Volatilires  jjradually  but  compleUily  at 
100"*,  provided  it  is  free  from  paranieconic  acid.  TaUes  sour  (Sortiirner, 
John,  Choulant),  then  disagreeably  bitter.  (Choulant.)  Reddens  litmus 
(Robiquet),  pretty  strongly  ( Wiickenrodor),  almo.st  imperceptibly,  so  that 
a  very  small  i[uantity  of  potash  gives  it  an  alkaline  reaction.  (Stenhouse.) 
Has  a  slight  acid  reaction,  even  after  being  thrice  recrystallised  from 
water.  (Brown.) 

Orytialt,  Robiquet.        Brawn* 

IOC » -....     fiO    ..„     53-57     53  42     ...     53-23 

4H ■•        .       3-57     3-C4     ..       3-71 

6  O - 48  42*86     42*94  4306 

Om*Ofi 112     ...  10000     ......  lOO-OQ     ,.,.  WS-V4 
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Isomerie  frith  pyroManc  ftfiiL     [The  diSermce  BUf  pOf^fM  Kf  mttimK  4.  « 

Ku  here  bem  done,  we  nrfard  nymniivnc  sdd  as  a  wonofwjBcaciJ.  C^M'O^O'.Mdfvi^ 
roccOfiic  ftctd  u  an  aldtde  C'*H*0*,0'.  TbU  riew  ti  sapportrd  by  the  fftrt  ttet  f«T>- 
mcomue  urd  seanrijr  reddeiu  litmus  and  does  not  oornbine  vith  simk^aIa  «v  pauiit, 
wbereai  pjroaacic  aod  bebawt  like  a  sirooy  add.]  —  The  cnstmla  aoalyvvd  by  B^nt 
were  once  subltmrd  vtd  drwd  in  racao.  i 

Decom.po$iiion».     1.    PyromccoTinte  of  pntash    bcbaTes   witb  Ir 
Hke  pyroinucate   of   poUflh.    (Cahonrs,   p.  384  }      Y.   BromtBe-vri 

lotion  of 


cry. 


qnicktv  absurbe*]  by  aa  excess   of  tbe  fitrong  aqueous  sololia 
meconlc  acMj  and  the  re^ultintr  solution  yieTda,  after  a  wliUe, 
brvmopyromeconic  aciH,  C"H*BrO*.      If  the  broinino*water  U  io 
this  acid  is  not  funued,  and  tbe  liquid,  when  evaporated^  tnrua  bl»r^ 
U  found  to  contain   oxalic  acid.  (Brown.)  —  2.   Vhforim  doea  noi 
any  &ub5tit(ition-|troduct  with  pyromeconic  acid,  but  decooiposet  tl 
pletely,  with  formatiou  of  oxalic  ncld  and  other  products.  — 3.  Tbd  k^ 
16  nut  acted  upon  by  tincture  of  Iodine;  but  with  protobrotuido  or  pnrto* 
chloride  of  iodine,  it  yields  ioJopi/romeconie  acid  (p.  443): 

C»H*0*  +  ICl  -  C«HMO«  +Ha. 

It  apprars  that  tbe  loiline,  tliougb  capa1>lo  of  taking  the  plaee  of  an  ateo 
of  hydrogen  in  the  arid,  hits  not  a  :*ufticicntly  powerful  alfinity  fur  tW 
hydroifon  to  abstract  it  in  the  fonn  of  hydriodic  ncid;  but  by  cnmbdiiB; 
the  iodine  with  bromine  or  chlorine,  whow  affiuity  for  hydro^n  ia  fttrouttr, 
tbe  removal  of  an  atom  of  hydro^o  is  cflbotod,  and  the  i<><liDe  take*  it: 
place.  —  With  excess  of  chloride  of  iodine,  pyromeoonio  acid  ittm 
todom^cone  OHn'O'  (Brown,): 

C»H«0»  +  8ia  +  8H0  »  C*HM»0*  +  4C03  +  8HCL 

4.    Cryatallwed    pyroraeeonio   acid,  moietened   with   Btron^   yitrie 
becomes  white  and  gcUtinous,  with  evolution   of  nitrous  fumes;  aad  i 
gently  heating  tbe  mixture,  a  brisk  actiou  takea  place,  with  fonutiMi 
oxalic  and  hydrocyanic  noid.  (Brown.)  1. 

Comhinations.     The  acid  dissolves  readily  in  water. 

Sulphuric  ooid  has  no  action  upon  it  in  the  cold,  but  dissnlvaa  H 
gently   heated,   forming   a   solution    from    which   the    pyromcoottM  mU 
crystallises  out  unaltered  on  cooling.  (Brown.) 

Pyromeconic  acid  docs  not  combine  with  ammonia,  potash,  or  ac^ 
The  pale  yellow  mixture  which  it  forms  with  excess  of  ammonia,  ynUtt 
when  evaporated  in  vacuo,  cry.staU  of  the  unaltered  acid,  free  &■■ 
ammonin.  A  solution  of  the  ncid  in  hot  alcnhol  ae^um^s  a  polo  mDsv 
colour  when  mixed  with  nlcoholic  potn^h,  and  on  cooliug  dcpoaita  iiyiliii 
of  the  acid,  which  contain  hut  very  little  potnsh,  and  may  do  tiy^A  chb 
from  this,  all  but  a  trace,  by  repeated  crystallisation.  (Stoolioaee.)  TW 
acid  requires  very  little  )H>ta^h  to  neutralise  it,  and  crvstallisv  fras 
the  mixture  nearly  pare.  (Robiquet.)  A  hot  aqnenns  sofntion  of  prr** 
xneconic  acid,  mixed  with  excess  of  strong  potash-S4»1niion,  do|>a«ita,.  afiv 
a  while,  crystals  of  tho  unaltered  ucid;  and  similarly  with  amiDoBi^  is 
both  cases  the  liquid  turns  bl:tck.  (FSrown.)  On  the  mhpr  U«nd,  CJw^tait^ 
John  dmcribp  rrj8t«Uiiab)c  [>yi'<tttK-t'i>nUri  of  aiiiii>onii.  pnut»)i.  and  ftoda. 

The  acid  does  not  precipitate  tho  salts  of  bnryta,  sirontia.  or  Itn' 
({^tenhnn^e.)  It  forms  no  precipitate  with  cliloritle  of  bsHum.  ohktcM 
of  calcium,  chloride  of  munganest*,  or  sulphate  of  Tnaipieaia^ 
idditioD  of  a  tmall  quantity  of  ammonia.  (^Brown.) 
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T.  Fyromeconaie  of  Baryta.  —  A  varm  ammoDiaeal  solation  of  pyro- 
mecoiiio  acid,  mixed  with  acetate  of  baryta,  soon  deposits  pyroraeco- 
Date  of  baryta  in  small,  colourless,  silky  needles.  In  dilute  solutions, 
thefio  cryotnls  do  not  appear  till  after  some  time,  but  increase  rapidly 
when  they  have  once  begun  to  form.  When  the  solution  is  evaporated 
in  vacuo,  the  salt  is  deposited  in  short  prisms  of  a  yellowish  colour.  It 
is  strongly  alkalino,  like  all  the  pyromeconates,  and  exhibits,  with  sesqui- 
chloride  of  iron,  a  faint  red  colour,  which  becomes  more  diiitinct  on  using 
the  crystals  instead  of  the  solution.  The  salt  sustains  a  temperature  of 
100"  without  loss  of  weight,  but  burns  at  a  higher  temperature,  with  a 
slight  appearance  of  fire,  and  without  previous  fusion.  Dissolves  in 
40  pts.  of  water  at  15*5",  and  is  the  most  soluble  of  all  the  earthy  salts  of 
pyromeconio  acid.     Slightly  soloble  in  alcohol.  (Brown.) 

Wa»htd  with  alcohol  and  dried  at  100**.  Brown. 
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Pyroeomenate  of  SlrotUia,  —  When  an  alcoholic  solution  of  nitrate 
of  strontia  is  mixed  with  an  alcoholic  and  ammoniacal  solution  of  pyro- 
meconio acid,  a  precipitate  is  immediately  formed,  consisting  of  small 
silky  needles,  which,  by  solution  in  water,  are  obtained  in  stellate  groups 
having  a  yellowish  colour.  The  salt  obtained  by  precipitation  is  colour- 
less, slightly  soluble  in  water  and  alcohol  in  the  cold,  more  easily  at 
higher  temperatures,  and  has  a  strong  alkaline  reaction.  Dissolves  in 
76*9  pts.  of  water  at  20".  Does  not  lose  weight  at  100°:  does  not  melt 
at  higher  temperatures,  but  bums  with  a  slight  explosion.  (Brown.) 
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Pyromeconate  of  Lime.  —  The  solution  of  hydrate  of  lime  in  the 
warm  aqueous  acid,  deposits  the  lime-salt  as  it  cools  in  white  hard  orys- 
tals.  (Stcnhonse.)  —  The  salt  is  obtained  in  small,  colourless,  silky 
needles,  by  adding  an  excess  of  a  solution  of  acetato  of  lime  to  an 
ammoniacal  solution  of  pyromeconio  acid.  Sparingly  soluble  in  boiling 
alcohol,  somewhat  more  readily  in  water,  from  which  it  separates  on 
cooling  in  crystals  of  considerable  size.  Dissolves  in  3226  pts.  of  water 
at  \5'5\  (Brown.) 

Drifd  at  lOO'.  Brown. 

CaO   28     ....     20-00     20-44 

IOC  60     ....     42-85     4294 

4  H  4     ....       2-85     2-CO 

C  O 48     .  .     34-30     24-02 

Cm^CaC  +  Aq 140     ....  100  00     10000 

*  Pyromeconate  of  Magnen'ia,  —  A  warm  aqueous  solution  of  pyro- 
meconio acid  forms,  with  acetate  of  magnesia,  a  white  amorphotui  preoi* 
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plUte  insolablo  in  water  and  alcohol.  Resembles  the  other  pyrot— eocata. 

(Brown.) 

Dried  Mi  100°.  Bvoim. 
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50- .^    - 40       .     32  Sg     »g-34 

C»ni*MgO»    «. 12$    ....  100-OU     IVOiM        "f. 

^i/romeconate  of  Lead,  —  The  aoid  does  not  precipitAta  BMtni 
acetate  of  lead  (Rnbiqnct).  or  the  basic  acotate.  (Stenhoa^.  Oo  dijfwl- 
iuj;  the  aqucotis  acid  with  hydrated  oxide  of  lead,  tbo  nyroinw)Qii« 
separates  u^  the  liquid  becomes  saturated.  (Robiqnet.)  A 
centrated  ammonincal  solution  of  pyromeconic  acid,  added  to 
acetate  of  Jenil,  instantly  throws  down  a  denve  cryetaltino  powder,  vUch 
increaaea  nipidly  on  ptirring  the  liquid.  The  salt  \s  cnlourlM*  vto 
first  precipitated,  but  soon  turns  yellow  when  exposed  lo  bright  dayliebt 
Does  nut  iliininibh  in  wcit^dit  at  lOU^,  even  in  three  or  four  hours.*  Tu 
crystals  require  a  rather  laru:o  quantity  of  hot  water  let  ditisolve  thrm:  is 
alcohol,  whether  warm  or  cold,  they  arc  still  leas  solnble.  (Browu.)  tU 
salt  is  nearly  insoluble  in  water,  bat  dl^olvea  in  pyrumcconic  and  acetic 
acid.  (Robiquet.) 

RofalqaeC        Brova. 

PbO.. — 112    ....    5209    „.     61*70     ^     5202 

IOC ^ 60    ....     27-90     28*01     «..     2«-|t 

3U  M,M..M«....  ..      3    ....       1-40     l-a<    ^«       t6A 

5  0 40     ....     18-61     ie*S2     ....      18*21 

CWH»PbO"  215    ....  10000    100-00     ....   10000 

Ferric  Pyromeconate,  —  Pyronieoonio  acid  imparts  »  cherrr-red  coloor 
to  ferric  salts.  (Scrturner.)  The  colour  is  not  destroyisd  *by  boilifii;. 
and  but  slowly  by  chloride  of  soda.  (Wackenroder.)  Ferric  hydnU, 
boiled  with  the  aqueous  acid,  combiuets  with  it,  and  forms  a  browa-ird 
powder,  which  dissolves  very  sparingly  in  pure  water,  but  caAilr  in  l>o( 
water  slightly  acidulated,  forming  a  dark  red  liquid,  which  depooiu 
small  scarlet  crystaU  on  cooling.  The  finest  cry&tals  arc  obtained  hy 
mixing  a  boiling  and  rather  dilute  solution  of  pyromecooic  acid  wid 
forrir  sulphate,  and  leaving  it  to  cool  very  slowly.  The  crystals  tit 
brittle,  yield  a  scarlet  powder,  and  dissolve  very  sjmringly  'in  wilsr, 
cither  culd  or  hot,  foruiiug  a  reddish  yellow  solution.  (Stenhouse.)  Ths 
H.tlt  maybe  also,  and  pcrhapa  more  conveniently,  prepared  by 
8CBquichlorido  of  iron  to  a  hot  concentrated  aqueous  solution  of  thftj 
vermillioii-colourud  crystals  aro  then  grudually  iK'poeitcil,  which 
oloMly  to  the  bottom  and  sides  of  the  vesacL  (Brown.) 


Fe'O'  ... . 

30  C 

9  H  

li  O 

Cryttah. 

..     .     HO     . 

180    . 

...« 0    . 

.-. ...  120 

..     20i7     .. 

..    40-2;    «. 
2-31     . 
..     3083     .. 

Stenhouse. 
.         2006     ..  . 

4680 

..          2*43 
..        30-71 

Bmwn. 
20-21 

4 

CFH»PtK)» 

389     . 

,.  10000     . 

10000 

Cnpric  Pyromeconate,  —  The  aqueous  acid  boiled  for  a   aliort 
with  excess  of  liydrated  cupric  oxJdo,  yielda  a  palo  green   filtmtc. 
on  cooling,  deposits  long,  slender,  emerald-grcoo,  very  fragile 
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w!iicli  da  not  loeo  wpi^jjhk  at  100'^,  and  dijwolvo  very  eparingly  in  boiling 
vnter,  or  in  atcoliol  either  hot  or  cold.  (Stenhouee.)  —  Brown  preparel 
the  salt,  by  mixing  aiumouio-cupric  sulj*lia.to  with  a  warm  aqueous  solu- 
tion of  pyromecoiiic  acid. 


CaO 

10  C  ..„ 

3  H 

CryttaU^ 

40     .. 

M.,..         CO 

3     .. 

.     27*97     . 
.     41-96     . 
..       2-10     „ 
.     27-97     . 

Stenhouie. 

27-40     . 

42-22 

2-21 

2dl7 

Brown. 
.     27  66 

5  O 

40 

C^H^CuO*  .... 

143     . 

..  100-00     . 

100*00 

~ 

With  mtrciiric  chloridci  pyromcconic  acid  forms,  after  a  while,  a 
ivhiiej  atuurpLoiis  precipitate,  which  redissolvea  on  boiling.  (Brown.) 

Pi/romecojiafe  of  Silver.  —  Pyroin<»ci>nic  acid  Joes  not  precipitate 
nitrate  of  silver,  hut  reduces  part  of  the  metal  on  boiling.  When  a 
few  drops  of  auunouia  arc  added  to  ti,  cold  (iiixture  of  tlie  acid  and  tho 
eilver-3olution,  a  palo  yellow  gelatinous  procipitato  is  immodiately  formed, 
which  contains  51*8  p.  c.  (1  At.)  silver-oxide;  nssumes  a  dark  brown 
colour,  oven  in  vacuo;  burns  faintly  when  heated;  and  dissolvea  to  a 
certain  extent  in  eohl  water  and  alcohol.  —  Oxide  of  silver,  immersed  in 
a  cold  aqueous  solution  of  the  acid,  combines  with  it,  and  forms  a  heavy 
salt,  which  dissolves  very  sparingly  in  cold  water;  decomposes  with  black 
colouring,  oven  in  the  cold;  and  when  boiled  with  water,  coata  the  sides 
of  the  test-ttilie  with  silver,  without  jErivinjr  off  any  gas.  (Stenhouse.) 

Pyroniecouic  acid  dissolves  ia  alcohU  still  more  readily  thau  in  water. 
(Robiquet,  Stenhouse.) 

It  dissolves  in  ethev  (John),  and  in  rock-(jiL  (Choulaut.) 

It  docs  not  form  a  coiupouud  other  when  Loatod  with  alcohol  and 
eulphuric  acid.  (Stenhouse.) 


f.    c.    lodine-nuchxu,    C*H*IO*. 

lodopyromeconic  Acid. 
C>*HMO«  =  C»»H»IO*,0». 

J.  F.  Bhown.     Ed.  Phil.  Tirtn$.  21,  i.  49;  Phil,  Afrnj,  J.  8,  201;  Ann, 
Fiutrm.  02|  321. 

Foftntttion  and  Pt'fpnration.  By  the  action  of  protobrontide  or  proto- 
chloriile  of  iodine  on  pymmeconic  acid  (p.  440),  A  reoentlyprepared  solu- 
tion of  protochlorido  of  iodine*  U  mixed  with  a  solutron  of  pyromcconic 
a,cid  eatarateil  in  the  cold,  whereupon  tho  li*juid  immediately  hecomefl 
decoloritted,  and  deposits  a  cousidorable  quantity  of  iodopyroineconic  acid 
in  the  fonn  of  thin  plates.  —  If  the  itoluttou  of  pyromeconic  scid  ho*  bern  satu- 
rated while  hot,  or  if  the  chloride  of  iodine  is  in  excess,  the  action  goei  too  fur.  — 

*  The  protocUloride  of  iodine  Is  obtjiine<l  br  the  nclion  of  chlorine  gsi  on  iodine 
suspended  in  &  small  Cjuuitity  of  watt*r.  tbe  liquid  being  kept  cold  and  the  action  Wing 
9toppe<l  before  tbe  iodine  is  complelcly  disM>lved.  —  The  protobroniide  is  obtained  by 
sgitBtiDg  bromine-water  with  excess  of  iodine,  and  decanting  the  reddish-brown  liquid. 
(Drown.) 


444 


UK£\£:   lODl^E-NUCLBUS    C"^H>IO«. 


crjntaU  an  ^ollecte^l  after  a  vliile  on  a  filter,  wajlotl  «ith  okU 
.y  hnI  tbea  diaaalTe<l  iu  boUiag  ak-ohol,  from  vlitch  K»lnii}fl  tW 
^  iraAea  oa  eoolin^  in  coloarlcfs  shining  platc-s;  from  toiling  nur 
h  crrsUUises  in  Iud^  tbio  needles,  hariag  a  ftfight  acid  reactioa. 


J}rkd  mi  IW*. 

IOC - ^ «a 

3H                                         ^ 

.     25-32     . 
....       1-26     . 
—     53-1?     . 
-,     20-2i     . 

Broim* 
...     25-50 
1*48 

I ..  126 

.      52-«l 
20-11 

cnpio* «7 

...  100-00     . 

..   100*00 

The  cryetalfl  do  not  lose  weiglit  at  100^  bnt  melt  at  a  bi^her  tenu- 
^Tatnre,  forming  a  black  liijuid,  vrhich  then  eudilcal y  dccompoaes,  P^^ 
off  a  large  quantity  of  iodine-vaponr.  The  acid  is  docompoaed  bj  stn^ 
I  nitric  acid,  with  sepiration  of  iodine. 

It  diesolroe  BpariDgly  in  cold,  abandaotly  in  boiling  water.  Alkilii 
.and  acids  increase  its  eoltibility  in  irnter,  but  boiling-  with  strong  pofeM^ 
(•olution  decomposer  it  The  aqueous  solution  imparts  a  deep  pttrjAi 
colour  to  ecsquichloride  of  iron,  and  fumiti  with  nitrate  of  silver  a  jri- 
lowish  white  precipitate,  soluble  in  ammonia. 

Baryta-$alt. — On  mixing  an  alcoholic  solution  of  the  acid,  reDilcfW 
alif;htly  nlkalino  by  ammunia,  with  an  alcoholic  solution  of  acetate  ^ 
baryta,  iodopyromcconate  of  baryta  quickly  separates  in  delicAto  crrvtsK 
which  have  an  alkaline  reaction,  do  not  lose  weight  at  100'^,  and  dus>lf« 
bat  sparingly  in  water  and  alcohol,  either  hot  or  cold. 


CrfMialM 

BiO  

JO  c    „«„..„ 

dried  ailOQ". 

-.     76*6     .. 

60-O     .. 

30     ,. 

..     24-42     ,„. 
.     19  13 
0  96 
.     40-lH 
.     15-31 

Brown. 
...     2384 

3  H  

I    „„     ... 

1260     .. 

G  O  

48*0 

CWH«BUO*  +  Aq. 

313-6     .. 

,   100-00 

LttiiU$aU, — A  mixture  of  the  alcoholic  fiolntions  of  inrlnpTiiiiiiccwih 
acitl  and  neutral  acetate  of  lead,  yields  this  Hilt  on  additiun'of  a  — **" 
quantity  of  ammonia,  iu  the  form  of  a  colourless  amorphous  precipitalr, 


I 


which  ni 
acetic  ac 


ay  be  freed  from  excess  of  oxide  of  lead  by  digestion  in 


PbO 

IOC  ... 

2H... 

1    ... 

5  0  .., 


A  ir^rietf. 

112 

„ 60 

2 

126 

40 


32-94 
17'6& 
0-59 
370$ 
U-7fi 


Brown, 
33  03 


wana 


C»H'Pbl')'  340 


100-00 


Fnih>p)Tonicconic  ocM  dissolves  sparingly  in  cold,  readily  in  boflut 
aicohol,     (Brvwu.) 


I 
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Appendix  to  Ivdop^t'omeconic  Acid. 

lodomecone.    C*H*PO*. 

J,  F.  Bkoww.    Ann.  Pkarm.  02,  324. 

Formeil  by  the  acliou  of  an  excess  of  clilorlile  of  iodiue  on  pyromo* 
conic  ucid  (p,  440),  or  on  niccoiiic  or  comenic  acid,  wltich  differ  in  com- 
position from  pyronieconic  acidj  ouly  by  the  cleoieuta  of  carbonic  acid  ; 

C"H*0«  +  8ICI  +  8!I0  =  CH'I-'O'  +  4CO*  +  8HC1. 

Whon  pyronieconic  acid  is  acteil  upon  by  a  quautity  of  chlnrido  of 
iodine  lar;^or  than  is  rci^uirod  to  funn  iodopyromcconic  acid,  tho  liquid 
turua  yellow  ami  iodotnecono  is  produced;  and  if,  after  separation  of 
the  undecoiuposed  iodopyromeconic  acid,  pota:$h  be  gradaally  added  to 
the  lii^utd,  a  black  preeipitato  is  formed  which  rcdissulvoa  on  agitation; 
on  adding  more  pot.i.^h,  a  point  is  attained,  at  which  the  prccipltato 
exhibits  a  lighter  colour,  no  longer  redissolvoa  on  agitation,  and  is  no 
lonijer  increased  by  further  addition  of  potii^k.  "The  precipitate  is  then 
to  be  sepanitod  from  the  licjuiil  by  fdlnition,  washed  with  cold  water, 
uud  purified  by  repeated  cry^tallisaiion  from  bulling  alcohol. 

lodomecone  crystalliseii  in  bbining,  yellow,  six-sided  tables;  smells  like 
safiTroD;  is  neutral  to  ve^^etable  colours;  sublimes  without  decoinpoBition 
considerably  below  100  .  Altogether,  its  properties  rcacmbio  tnose  of 
iodoform. 


¥ 


Brown. 

6  C  H »....• 

3«    . 

..      3-29    .«. 

....       3-34 

4     MX    H»»M • 

4    „ 

..      0-3C    .«, 

....       0-44 

8  I    

1009    .. 

..     91-97     ,.. 

.„.     91-97 

6  0  „ 

...» 48    . 

4-38     ... 

....       4-25 

c^Hn-o* 

J096     . 

..  100-00     . 

...  100-00 

Todomocone  is  decomposed  with  violence  by  strong  nitric  acid.  Oil 
of  vitriol  does  not  act  upon  it  lu  the  cold,  but  decomposes  it  when 
heated,  with  separation  of  iodine.  C:iu.Htic  potash  boiled  with  it  for 
eouie  time  extracts  a  small  (ju.intlty  of  iodine. 

It  is  iiiHuluble  iu  water  ntid  iu  bylruchlorio  acid,  and  is  not  decern- 
poijcil  by  tho  tatter,  even  at  a  boiling  Lent.  Dissolves  in  alcokU  and 
ether.  (Brown.) 


IT.     J.    Brominenudtui.     C^'^H^BrO'. 

Bromopyromeconic  Acid. 
C"»H»ErO«  =  C'*>H^BrOSO». 

J.  P.  Brown.    Ann.  Pltarm.  84,  41, 

Formed  l>y  tho  action  of  bromine  on  pyroraeconic  acid  (p.  440). — 
When  broiuine-wator  is  added  to  a  strong  aqueous  solution  of  pyri»me- 
conic  acid,  tbo  hitter  being  in  excess,  the  bromine  is  quickly  almorbeil, 
and  there  remains  a  colourless  liquid,  which,  after  standing  Lr  an  bour 
or  less,  deposits  broinopyrouicconic   acid  in   beautiful  uuialt  cuEourb 
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prisma.      U  llm   bromine   witter  i»   in   eicMs,  tliis  acid   is  not   produced.      Froi 
boiling  alcohol  the  acid  cryatalliscs  ia  fibrous  plates,  or  if  the  solution 
filovly  cooled,  in  ^hort  prisiiis.     It  reddens  litmus  alightly. 


Brown. 

IOC  «.... 

..™ 60     . 

..    31-U    ^ 

31-93 

3  H « _ 

3    . 

I '57    ... 

20& 
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„    80    .. 

..     41-89    ... 

41-34 

6  0 

«,.     48     , 

..     2513    ... 
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C'R^BrO* 

191     . 

.  lOOOO    ... 

100-00 

Tlio  acitl,  when  subjected  to  dry  distillation,  melts,  blackens,  an^j 
tijfives  oti'  a  large  quantity  of  bydrobromic  acid;  and  if  (bo  beat  bo  longj 
iiontinued,  a  white  oryKtallJne  enbfttnnce  begins  to  collect  in   the  cola 
i>nrt  of  the  tube.     Nitric  acid  dccoiiipoaes  bromnpyromecmic  acid  vith 
itfi'erresoencej  sulphuric  acid  distiolves  it  without  vinble  decomposition. 

The  ucid  diesolvea  sparingly  in  cold,  eoniewbat  nioro  readily  in  hot' 
jwater.  —  The  solution  does  not  precipitato  chloride  of  barium,  chloride  j 
y^f  calcium,  or  sulphate  of  magnesia,  even  in  presence  of  ammouia.— i 
^ith  ferric  salts  it  yields  a  deep  purple-red  colour,  quite  different  front 
the  red  tint  produced  by  pyromeconic  acid. — With  ammonio-capri«< 
sulphate  it  forms  no  pre<npiLa(e  in  the  cold,  but  on  heating  the  liquid,  ^\ 
bluish  precipitate  is  formed.  —  The  acid  does  not  form  any  precipitattl 
with  nitrate  of  silver;  neither  docs  it  reduce  the  oxide  to  metallic  stiver 
At  a  boiling  heat.  , 

Ltad'SaJi.  A  warm  alcoholic  solution  of  tlio  acid  forms  with  aq 
alcoholic  £=olution  of  acetate  of  Icnij,  a  white  precipitate,  consisting  of' 
eniuU^  cioecly  aggregated  crystalliue  needles,  which  quickly  settle  down 
to  the  bnaom  of  the  vessel.  The  salt  may  also  be  obtained  by  mixing 
the  aqueous  solutions  of  the  acid  aud  of  acetate  of  lead,  with  addition 
of  animouia;  but  it  is  then  strongly  coloured 


PbO  ..,..„„ 

„,„  112     . 

...     36-97 
..     10*80     .... 
..      090    .... 
.    26-40    .... 
...     15'84 

Brovn. 

10  C  -., 

3  H -.., 
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iMiXiMk         fiO         ,, 

M      3    ., 

....     20-67 
...       0-85 

Br 

80    .. 

6  O 

48     . 

C-H'PbBrO". 

Afl.  . 

303     ., 

.  100-00 

The  Hit  could  not  be  purified  by  recrystallisntion,  on  account  of  its  inaolabnitT  !■ 
water  and  alcohol :  it  was  therefore  carefully  washed  with  &lt.-obol.  (Brows.)    5. 


•f .     a.     Amidogtn^nndfus,     C**A  dH\ 

Piperidine. 
C'NH"  =  c»Adfr,n*. 

ANI>Ensoy.  U^port  nf  the  Twtnfiftli  Mtcting  nf  the  Brit,  A$»oc,,  1R30, 
A'VrfiV.  and  Abitr.  47;  Ann.  Pha)tn,  84,  345;  Jahretba:  1832,  TA'. 

Cauours.  Ann.  Vhim,  Fhy*,  38,  76j  Chcm.  :<oc.  Qu.  J,  0,  175;  abstr. 
Aun.  Pharm,  84,  342;  Jahtrsfx-r.  1852,  546. 
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Anderson  showed  in  1S50  tbat  pipcrinc  and  other  oi'ffanic  ulkaloids, 
treated  firat  with  nitric  acid  and  tlien  with  potash,  yield  volatile  based; 
afterwardt-j  in  1S52,  he  examined  more  purticiilarly  the  base  obtained 
in  this  manner  from  piperine,  and  ilotcrmlned  its  composition  by  tho 
analydis  of  the  platiaum-salt. — ■  Cabours  showed,  somewbat  later,  but 
independeutly  of  Andergon,  tbat  tho  &ame  baae  ia  obtained  by  heating 
piperino  with  I>otash-limC.  Rodileiler  &  Wertlieim  bud  previously  sfaowo  tliot 
pipLTinc  yields  a  votulile  oily  baM  when  healed  with  soda-Ume;  but  they  found  this 
mte  to  possess  the  pruperties  n(  picoliDi',  and  reganled  it  u  a  pseudo-salt  contaioing 
the  elements  of  picoltDe  united  with  a  quaternary  group  of  otoms. 

Frtparaihn.  I,  ^'hen  I  pt.  of  piperine  ie  distilled  M-ith  2^  to  3  pts, 
of  potagb-lirno  in  a  retort  connected  with  a  cooled  receiver,  adigtillato 
ia  obtained,  consisting  of  water,  two  distinct  volatile  bases,  and  a  neutral 
suKstance  liavinff  an  ngreoable  aromatic  odour.  When  this  crude  litjuid 
is  trented  with  fp^mentti  of  caustic  p^jtu^li,  »  light  oily  E»i]b>tance  sepa- 
rates, having  a  strong  amnioniacal  odonrj  and  diasolving  in  water  in  all 
proportions  This  oil,  when  dit*tilied,  pnflseaover  almost  wholly  between 
105"  and  lUH;  but  towards  tho  end  of  tlio  distillation,  the  thermometer 
rises  quickly  to  210^,  and  there  remains  btationary.  Tho  more  volatile 
product,  which  forms  more  than  ^5  of  tho  crude  liijuid,  distils  over 
entirely  at  lU(r,  when  rectified.  TliJs  liquid  is  piperidine.  (Cabours.)  — 
2.  Piperinc,  treated  with  nitric  acid,  evolves  red  fumesj  and  forms  a 
enb.stance  having  an  odotir  of  bitter  almond  oil,  and  a  hrown  resin, 
Tvhlch  dissolves  with  ldo<id-rci|  colour  in  potash,  and  when  boiled  with 
that  substanci},  yields  piperidine,  iu  the  form  of  a  vulatilt:  litjuid. 
(Anderson.) 

Propfrim.  Coloarlcsfi,  very  limpid  U<juid,  having  a  strong  ammo- 
niacal  odour,  but  recalling  al.-:o  that  of  pepper,  and  a  very  caustic  tasto 
(Cabours);  pecnliar  aromatic  odour.  (Anderson.)  Blues  reddened  litmUB 
etrongly.     Boilu  at  106".     Vapour  density  2'958.  (Cahoura.J 
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83    . 

..  10000 

Vol. 
,.     10     .... 
..       1     .... 
..     11     ... 

100-02 

Density. 
4-l(U)0 

G-9706 
0*7623 

"           "* 

!                                     Vapour 

2     .... 
1     .... 

58920 
2-9464 

[Cshoura  regards  this  componnd  as  an  imidogen.huse  of  the  formula  N  OH'         > 

In  other  words,  he  supposes  it  tocontaln'only  1  At.  H.  rpplaoenblc  by  an  organic  radical. 
This  view  appears  to  be  supported  by  the  action  of  iodide  of  methyl  on  roeUiylopipe- 
ridiiw  (p.  448). 

Deermpositw'ns.  —  1.  Xiirnus  arid  acts  violently  on  piperidine,  form- 
ing a  heavy  aromatic  liquid,  which  however  was  not  obtained  in  sufHcieut 
quantity  for  analysis.  From  tho  rfesnlts  obtained  by  the  action  of 
nitrous  acid  on  aniline  (»eo  next  vol.),  it  u  probable  that  th«  compound 
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C"H"0»  U  erst  formed,  and  afterwarda  C^XH'O*.  —  2.  Vapour  of' 
cyanic  acid  passed  into  piperidine  fonxu  pipetidic  area  : 

C»NH"  +  C^llO*  =  C"JPH»0*. 

CyanaU  of  vietkyl  aud  cyanate  of  etftyl  furm  aimilar  componndff,  with 
1  H  replaced  by  I  At  methyl  or  etbyl.  — 3.  lodiJe  of  metAyl  added  to* 
piperidine  forms  lUe  hyilriodale  of  meihylopiperidine,  C"NH<*(C*H*)b 
Similar  £ub6titutioD-c<»iiipouitds  are  formed  by  itie  iodides  of  el/iyl  aod' 
amyl;  also  by  cbloridc  of  benzoyl,  cliloridc  of  cumyl;  aad  apparently  ftlw 
by  chloride  of  acetyl.  (Cahonrs.) 

Combinalions,  Piperidiae  dissolves  in  all  proportioDS  in  WaUr, 
forming  a  eUod^W  alkalioo  licjaidf  which  behaves  wiih  saline  solutions 
like  ammonia,  excepting  that  it  does  not  redidsolvc  the  oxides  of  xino 
and  copper. 

Piperidine  saturstea  the  strongefit  acids,  and  forma  crystalline  ivJtt 
with  sulpburiCj  hydriodiCj  bydrobromic,  hydrochloric,  nitric,  and  oxalic 
acid«.  (Cahonrs.) 

Sulphate  of  Piperidine.  C"*NH",HO,SO*  is  obtained  by  eaturatinr 
piperidine  with  sulphuric  acid.  It  is  crystallisable,  deliquescent,  an« 
very  soluble  in  water.  A  solution  of  1  At.  of  this  salt,  boiled  with 
1  At.  cyanate  of  potash,  yields  sulphate  of  potash  and  a  compound 
analogous  to  urea  : 


CWNU»,aSO*  +  C»NKO»  -  KSO<  +  C^N^H^O" 

Fipchdic  area. 


SulpfiOcarboiiate  of  Piperidine.  When  bisnlphide  of  carbon  is  added 
drop  by  drop  to  piperidine,  a  violf^nt  action  takea  place,  and  the  roixtaro 
becomes  very  hot;  and  on  dissolving  the  resulting  solid  mass  (aftor  tb» 
sulphide  of  carbon  has  been  abided  in  excess,  and  the  action  is  fcermiDatcd) 
in  alcohol,  and  leaving  the  solution  to  evaporate,  the  salt  separate^ 
sometimes  in  slender  needles,  sometimes  in  symmetrical  oblique  prisma 
of  considerable  size.  (Cahours.) 

Cahoora. 

II  C  ^^ 66    ....    £3-65    53-61 

N 14     .„     11-38 

11  n™ -. 11     -«       S-M     .-««       8-90 

3  S  .,  . 33    ....    fiM3    .— ...    25  90 


I 
I 

4 
I 


C»NH»,CS» 123 


100-00 


Hydriodate  of  Piperidine.  —  Cryetallises  in  long  needles  re^einbluiff 
the  bydrochlorale.  (Cahours.) 


10  C  ...... ,.^ ™.    60 

N_ 14 

12  U 12 

1   ^ 126 


Cahoors. 

28-30 2818 

6-62    «      6-69 

5-65     372 

30-43 


C»NI1'MII    212 


100-00 


ffytirockhrou  of  Piperidine,  —  Long  colourless  noedles^  easily  aolnble 
in  water  and  alcohol.  From  the  alcoholic  «K)lulioo  the  salt  ftpamtw  la 
long  uri^ims  (Cahours);  in  needles  an  inch  long.  (Auderson.)  Tke 
rry^taU  volatilise  when  modemlely  heated,  and  are  not  a)im4  hf 
eiposuro  to  the  air. 


J 


C«Wtirf. 

MO  .. 

..     4ff'»H     .„ 

i^m 

H'O     , 

-     II  M     „ 

......    ii'fifi 

I2'0 

.      »H7    „ 

lO'OO 

%it'i     .- 

.,     2tf'33 

.    ,     2tf'00 

MITllTI^FiriRiDlNK.  449 


IOC 

N 
12  11 

VA 

e'NII'MIU ViVi    ....  10000  W'70 

NUmU  of  Pift$rUlln0*  -  -  Ohtnlnml  hy  Mitumtlnff  tlto  Imum  with  wmIc 
nitrln  ttfii'l,  Mffl  <ivii|)f»mt{nj(  in  vn/juii,  Hmiill  oryNtolUn«  noodtiM,  l>o« 
«<miff<iiMfN  wtmtt  Ii(ijtt4i<l,  K'^'^tf  ''^^  vii|fourii  wbiob  h»v«  itn  tromttUo  oikiur. 
Vor^  N<>lutj|«  in  ulcfiliol.  (CttTiouni,) 


10  <; 

2N , , 

12  H 

0O„., 

M    . 

2H     . 

12     , 

in    . 

.    r  •                               -urm 

UH     , 

„.     40'M     ,„. 
„.      IH'OO 
...       H'll     ,„. 
„.     32'4A 

,.,.     4O'0H 

CWNIC'd^NO^      

.„  10000 

CAlllWfl. 

72    .. 

..    ftft'SH     ... 

.,..     ftft'ON 

U     „ 

„     I0'77    , 

I0'H4 

13    . 

,.      0'3»    „, 

0'» 

n   .. 

,     34'fi2 

34' IV 

fotublo  in  wtLinr,  Ittntt  mtlMv  in  iilc<»hol.  (Cnttottra,) 

CftlMiufif 
IOC   flO'O    ,„.     30'fl0    30'46 

N  .„. ...     I4'0    ....      4'Hl     in 

12  H  ,    .  ,  I3'0     ,.,      4'I2    4'33 

Vt...  Otf'O     „„     3<'00    ., W'HI 

3  CI    ,,  „„       IOrt'2    ,„.     »«'47      M'46 

C"'NU'MICI,|'U;i»»„    .  201-2     .„.  lOO'OO    WHfl 

OsetiUtU  t^f  Pipffrlflin0,'~Vttrtned  hy  tmiunilng  pftMtridlno  with  ft 
•olniion  of  oxtilif)  rn'M.  HatrnmUm  \ty  nvupomUon  in  a«lioftt«  ooodlof, 
which  nmy  Iw  olfUinwl  purahy  %imGom\  cryniMtmilmt, 

12  C 

N 

12  11   

4  0  

CWNH",<r'HO< 130    .M,  100*00 lOO'OO 


CofijugaUd  (Jtmtpoundt  i/  IHpiHdiiui, 

Metbyloplperidine. 

CAtiotJiM.     N,  Ann,  Chim,  I'hy;  9H,  09;  Ohfm.  Hoe,  Qu»  J.  0,  179* 

Fonnml  hy  thn  n/;(ion  of  Iwliiln  of  mothvl  on  piiiorldino,  Tho  mUoh 
U  yt^ry  violnrtt,  wi  thni  It  In  ttwwmmry  to  immI  thi)  Imltdo  of  mothyl  (lro|f 
hy  tlruy,  mul  itw\t  i\w  tutm  miol;  otborwlM  th«t  rontunt*  wilt  ho  thrown 
out,  W\m\  lh<t  t}i|iii(lN  ure  inixod  In  wiuul  volumiw,  h/flrlo<lMtf  of 
tn<ithylofi]ji«rli]ino  l»  ohUitt«tJ,  in  »  bMutifully  whlt«,  erjvtJilliiM  niMti 
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wliicli  is  soluble  in  water,  and  when  treated  witb  potasb  yieMs  met]) 

f^iperiiHne  in  tlic   fonn  of  an  oily  liquid,  having  an  ammoniacat  odoi 
ike  that  of  piperidino,  but  more  aromatic.     The  product  is  puritied 
digestion  with  frai^nents  of  cauelic  potaeh  and  subsequent  recti6cation 

Colourless,  very  niohile  liquid,  having  an  ammoniacal   and  aroi 
odour.     Boilfl  at  118°.     Vapour-deneity  =  3*544. 

Cahourt. 

12  C  72    ...,     72-72    72-83 

N  14     ....     14-15     14-35 

13  H  13     ...     13-13     13-74 


^ 


C»Na" „ _..     99 


10000     100-92 


C- vapour 
K-gM     .... 


Vol. 

12 

I 

13 


Oniaitj. 
4-9920 

09706 
0-9009 


Vapour  of  Methy^Iopiperidine 


6-S655 
3-4317 


Mcthylopiperidine  dissolves  in 
pounds  witb  Acidt. 


Watti\  aud  fomia  crystallisablo  cobk 


Uydrochlorate.  —  Crystallises  in  beautiful  colourless  needlee. 


12  C 

N 

14  H 

CI 


Calioatf. 

720     ....     5313     52-91 

14*0     ....     1033 

14'0     ....     10  33     10-43 

35-4     ....     26  21     26-31 


C»NH'».HCI 135-4 


lOOOO 


diloroplatinaU. '~-  Hydrochloriit©   of  motbylopiperidine    forms 
bichloride  of  platinum,  a  double  salt,  which  is  soluble  in  water  and  still 
more    in    alddio],    and    fceparales,    by    sjiontnncMis    evaporation    of    the 


alcohoUc  solution^  sometimes 
orange-colour. 


12  C 

N 

14  H 

Pt 

3  CI 


in  needles,  sometimes  in  tables  of  m.  fine 


CahoQrt. 

ya-O      „.     23-89     2377 

14-0     ....       4-59 

14*0     ....       459     463 

990  32*43      32*40 

106-2  34  80 


C'»NH"HCI.PtCI> 


30.S2 


100  00 


MeOty/opiperidine  with  Iodide  of  Af ethyl.  —  Methy]npipcridiD«  miseil 
irith  iodide  of  melhyb  becomes  e^hpbtly  heated,  and  on  bestiof  t^ 
mixture  in  a  sealed  tube  placed  in  the  water-bath,  it  finally  solidiM 
a  crvfftallioe  mass.  On  breaking  the  tube  after  a  few  dayp,  beating: 
ex|)el  the  excees  of  iodide  of  methyl,  dissolving  the  crystala  in  alcubi 
and  leaving-  the  solution  to  evaporate,  it  yieldti  splendid  crystaJa,  whi 
acquire  a  high  lustre  by  drying  between  bibulous  paper.  These  errvt 
when  distilled  in  a  retort,  partly  volatilise,  and  ar«  partly  ivsolreJ  ii 
niethylopiperidine  aud  iodide  of  methyl.  The  same  decorapoaitioa  " 
ploeo  when  the  crystals  are  distilled  with  fragments  of  potash. 


LTHTLOPIPERIDINE. 


4S1 


14  C  - 

N  «. 

84     . 

14     . 

...     3500     .. 
...       5-83     .. 
6-67     ... 
.-     52  50 

Cahoon. 

.    .     34-90 
592 

36  H 

1    

16     . 

„  126 

675 

C"NH«  c=Hn 

240     . 

..  lOOOO 

Km  \he  cry«Ul8r  »hen  distilled  with  potaih,  do  not  yield  nn;  dtatinct  oiRanic  bue, 
it  dotf<  nut  appear  puiaible  tu  replace  tnare  thau  I  At.  II.  in  piperidine  bj  methyl 
(•ee  p.  447). 


H»« 


Ethylopiperidine. 

C"Nir»  =  CW,C"AdH',H»  =  C"»N  l^^^J 
CAnoURS.     y.  Ann,  Chim,  Pkys.  38,  95;   Cknn.  Soc.  Qu,  J.  6,  179. 


J^ormation  and  Preparation.  —  By  tlie  action  of  iodide  of  etbyl  on 
piperidine.  The  mixing  of  the  two  liquids  is  atiendpd  with  considerable 
rise  of  tcmpeniiure,  lliou^h  not  so  great  as  with  ludide  of  ineLliyl,  The 
mixture  liiuet  however  bo  made  with  caution,  and  the  veseel  kept  cool* 
to  avoid  projection  of  the  liquid.  Od  ljciilinjt^  the  mixture  in  sealed 
tuhes  placed  in  the  wator-balh,  it  eoUdifics  in  a  masa  of  beautiful  white 
crystals  of  hyUriodate  of  ethylopipehdiue,  which,  wheu  decomposed  by 
potash,  yieldd  the  ha^e. 

Properties.  Colourlees,  very  mohile.  oily  liquid,  li^brcr  tlian  water; 
hus  an  odour  like  that  of  piperidine,  but  leds  aniniouiacal  and  mora 
aromatic.     Boib  at  128^     Vapouidensity  =  3*986. 

Cahonn. 

U  C  « 84     ....     74-33     7416 

N «„ » 14     ...,     12-40     12-59 

15  H   „ „. 15     ..-     13-27     13-19 


Ci*NHt* 113 


100-00     9994 


C-vapoor 

N.g:na    .... 
H.paa      . 


VoL 

U 
1 

15 


Dea!fity. 
5-8240 
0-9706 
1  0395 


Vapour  of  Ethylopiperidine.. 


7-S341 
3-9170 


Ethylopiperidine  dieeolves  in  WatcTj  but  less  ahundnntly  tbnn  piperi- 
dine; potash  in  fra<:menta  added  to  the  solution  separates  the  base 
completely.     It  dissolves  readily  in  Alcohol  and  Ether. 

J/pdrochhraU.  C'*NH'»,HCl,PtCl'.— Forma  beautiful  needles,  having 
coDaiderable  lustre. 

Chiorophtiuate.  —  A    concentrated    solution    of    the   hydrochlitrate, 

mixed  with  a  rcmccutrated  ealution  of  bichloride  of  [datiuuin,  forma  an 

abui'dnnt    jirecijpitate,   which    tliseolves    in    a    larger   quantity  of   water, 

cepeciully  when  hot.     If  this  prcL-ipitato  be  ledibsolved  in  a  mixture  of 

I  ^  ^^  ^ 
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equal  parts  of  water  and  alcoliol,  and  tbo  eolution  left  to  erapoi 
BpontancoMsly;  tho  double  salt  separates  in  large  orange-coloured  prii 
of  great  beauty.  ~ 


14  C   ^ — 

N  

16  H  „ „ 

PC. 

3  CI      

...     840    .. 
,..     14*0    .. 
...     160     ., 
..     990     . 
...  106-2     . 

...    26-31 
..      4-39 
..       5*01 
...     31*02 
...     33-27 

Cftbonrs. 

26-23 

4-28 

516 

30-86 

C»'NH".Ha.PtCl»    . 

...  319*2     ., 

...  100-00 

Tb, 


Etliylopiperidine  scarcely  exhibits  any  rise  of  temperature  when 
mixed  with  iodide  of  eibyl.  When  placed  together  with  ezeeas  of 
iodide  of  ethyl  in  scaled  tubes,  and  heated  in  the  water-bath  for  several 
days,  it  yields  a  viscous  mass,  which  floats  upon  the  hydriodic  ellicr. 
Water  dissolves  this  product  in  all  proportions,  forming  a  eoluliou  whidi 
does  not  erystallific  in  vacuo.  The  solution  treated  with  excess 
recently  precipitated  oxide  of  silver,  yields  a  deposit  of  io<iide  of  «il' 
and  a  litinid  which,  when  evaporatcil  in  vacuo,  vicMs  very  deliqat 
cryi^tiUt!,  having  a  bitter  tai>te  and  a  strong  alkaline  reaction. 
crystals  decompose  when  strongly  heated,  yielding  cthylopiperidine 
an  inflannnnble  gas.  They  disfiulvc  with  rise  of  temperature  in  hvdi 
chloric  acid,  forming  a  solution  which,  when  concentrated  by  heat, 
bflter  by  evaporation  in  vacuo,  yields  a  slightly  deliquescent  salt,  whi( 
crj'Stallisoe  in  scales.  —  The  solution  of  this  hydrochlorale  forms 
copious  precipitnte  with  a  concentrated  solution  of  Liehloride  of  platinai 
but  if  the  liquids  be  mixed  in  a  state  of  greater  dllutiun,  and  at  a  Itoilii 
heat,  the  mixture  on  cooling  deposits  the  platinum-salt  of  [biethyl 
piperidinel  in  .small  orange-coloured  prisms,  bearing  a  strong  resembli 
to  chloruplatinate  of  potassium. 


18  C- 108*0 

N 140 

20  H  ,.- 20-0 

Pt M 99-0 

3CI 106-2 


Cahoare. 
3110     31*01 

403 

U-76     , 5-82 

28-51     28-26 

30fiO 


C»NH»  HCl.PtCl*  ...     347-2     ....  10000 

The  formula  of  this  salt  may  also,  and  with  greater  probability. 
written  in  the  form   C'^NH^Cl.PtCP,  representing  it  as  the  cblorojii 

nate  of  bielhylopiperidammonium,  C'»NH"  =  C*Ni  /Jioi^,  i-   of  ir 

the  viscous  substance  obtained  l)y  treating  the  product  of  the  action  of 
iodide  of  ethyl  on  etliylopiperidine  with  oxide  of  silver,  is  the  hvUrated 
oxide  =  C'*NH="0,Hb.  (Cahours.)  The  salts  of  ethylopiperidiDe, 
mcthylopiperidiue,  and  piperidinc  iti^clf  may  of  course  be  likewise  rpr 
senled  as  analogous  to  ammonium-salts,  e.  y.  the  hydrochlomto 
pipcridine  =  C"'NH",C1.  Jt  would  he  interesting  to  know,  whether 
action  of  oxide  of  silver  on  the  iodides  of  these  bases  would  also  ril 
rise  to  the  formation  of  crystallisablo  hydrates.  H. 


NITROTHEIN. 
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Kitrothein, 
CioN»H''0''  =  C"Ad'IFO*,0') 

STENnousE  (1843).     Phil,    Mag.   J.   23,   426;   also    ^fcm,   Ckein.   Soc. 

],  219,  and  230;  alao  Ann.  Pkarm.  45,  371;  46,  229. 
KocilLEDBii.     Ann,  Fliarm.  73,  56. 

Rochletler's  Chotettrophant. 

Form<ztion.     By  the  action  of  nrtric  acid  or  chlorine- water  on  ooffcin. 

Preparation.  1.  Coffeiu  is  boiled  for  eomo  hours  witli  stronit;  nitric 
acid,  till  a  sample  of  the  liquid  leaves,  on  erajioivation,  no  longer  a  yellow 
but  a  wliite  rosidue;  the  litjuid  id  then  eviipunited  to  a  syrup  aud  cooled, 
and  the  resulting  crystals  purified  by  recrystallisatioii  from  water,  and 
pressnre  between  paper.  100  pta,  of  coffein  yield  from  .'>  to  6  pta.  of 
nitrothein.  (Stenhouse.)  —  2.  Chlorine  gas  ia  pas^scd  through  water  \u 
which  coffeiu  is  suspended,  till  the  ainehc  acid  at  fir^it  produced  is  decom- 
posed; the  solution  ia  then  left  to  oryfltatlifie.  (Rochleffer.) 

Properties.  Crystalliaos  from  water  iu  large  white  nacreous  lainiuaD; 
from  ether  by  eviLporation  in  very  rejjular  octohedrnuaj  and  by  sublima- 
tion, which  takei  [Anfc  readily  and  without  docompositictn,  in  delicate 
ehining  laminiD,  like  naphthalin.  The  crystals  grate  between  the  teeth, 
have  a  sweetish  toflte,  and  redden  litmaa  very  »li/{htly,  or  uot  at  all. 
(Slenhouse.) 


IOC... 

Oyttal* 

dried  at  100". 
00      ... 

4225      .. 

ly-72     ... 

4  23     .. 

33-80     ... 

Stenhoate. 

42-01 

19-47 

4-26 

34-26 

Rorhleder. 
42  UO 

2N... 

28     . .. 

2000 

6H 
6  O ... 

•«••••••••■-•••• 

„....       6     .... 
48     .... 

4-25 

33  75 

CioyiH«0»    

142     .... 

1 0000     .. 

....  100  00 

..     10000 

Decompositions.  1.  Nitrothein  is  easily  fie t  on  fire,  and  burns  with  a 
bright  flame.  (Stonhouse.) — 2.  When  boiled  with  pota.sh-ley,  it  jjivea 
ofl*  a  largo  quantity  of  ammonia  (Slenhouse),  and  f>erh:ip:}  also  ethyla- 
mino,  and  forms  c-arbonato  and  oxalate  of  puta:<li.  (Kuchleder.)  If 
etbyUmino  is  produced  in  this  reaction,  the  equation  may  perhaps  bo  : 

C"'N'H«0«  +  4KO  +  4HO  =  C«K-0»  +  2(KO,CO»)  +  C^NH^  +  NH». 

Combinations.  Nitrothein  dissolves  in  3  pts.  of  cold,  and  in  a  much 
Bmftller  quantity  of  hot  water.  The  solution  prudncca  no  reaction  with 
acetate  of  load,   ferrous  sulphate,  or  nitrate  of  silver.   (Stenhouse.) 

Nitrothein  dissolves  readily  in  alcohol  and  ether,  (Stenhouse.) 
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/.     NUrogen-n  uclnu.     C"N*H*. 

Xanthic  Oxide. 
C"N*a*0*  =  C"N*H«,0*t 

Marcbt.  To  hia  Eway  on  the  Chemical  ffint-oiy  and  Medical  Treatju^ni 
of  Cal^uhm  DtJsorders.  Land.  1819.  Translaied  into  Gerauiii  by 
Hei.nekbii^  Breuien;  abstr,  Schu:  26,  29. 

WftHLBR  A  LiEBio.     7>7^-  41,  303;  also  Ann.  Phamu  28,  340. 

Xantiun  (which  name  would  be  prefenble.  if  it  did  not  aIjo  bclun^  to  maiUer. 
yellow.)  —  Discovere*!  by  Maroet  in  1810;  (first  analysed  by  VVohler  & 
Liebig),  Very  rarely  forms  bumuD  calculi.  (Marcet,  WiiUler  hi.  Liebig, 
Laagicr,  J,  Chim  med.  5,  313);  occurs  in  the  urine  of  spiders*  (J.  \}]kyy^ 
N.  £d.  Phil.  J.  40,  355.)  According  to  Gorup-Besauez,  thi^  substiinoe 
contaius,  not  xantlilc  oxide,  but  guanine. 

Propertiea.  The  oalculoa  consisting  of  xanthic  oxide  is  brown, 
amooth,  hard,  of  laminar  structure,  and  when  diasolvcd  in  water  reddens 
lUmu3  alightly  (Marcot);  it  is  globular,  sniootb,  and  of  dark  brownish 
yellow  colour  (Laugier);  its  surface  is  sometiim^s  light  brown,  smooth, 
and  shining,  soinetiniea  whitish  aud  earthy;  on  the  fracture,  it  exbibttd  a 
brownish  flesh-red  colour;  it  acquires  a  waxy  lustre  by  friction;  concisti 
of  concentric  layers  without  fibrous  or  crystalline  structure;  and  has  th« 
hardness  of  the  denser  uric  acid  calculi.  (Wobler  Ai  Liebi^.)  — By  dis- 
solving the  calculus  in  |>otasb,  procipiLating  tbo  filtrate  with  carbonio 
acid,  and  washing  and  drying  the  white  pulverulent  precipitate,  the 
xanthio  oxtile  is  obtained  in  rcry  hard  yellowish  lunius,  which  ac<iaire  a 
waxy  lustre  by  friction,  and  are  free  from  potash.  (Wohler  &>  Liebi^,) 
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[According  to  the  ft^rmaU  C"N^H*,0^.  lanibir  oxid«  woatd  ba  the  monobulo 
•f  the  nucleus  who«^  bibanc  acid  is  uric  icid.] 

DtcomposiUona.  \.  The  xanthio  oxide  calculus  yields  by  dry  distillation, 
an  aqueous  solution  of  carbonate  of  ammonia  which  crystalllaes  on 
cooling,  and  a  thick  yellow  oil  (.Marcet);  it  givo^  oflf  a  large  qnantity  of 
hydrocyanic  acid,  and  yields  a  sublimate  ot  carbonate  of  auimonua,  not 
of  urea.  (Wohler  &,  Liebig.)  ^1.  Before  the  bluw-pipe,  the  calculus 
to  pieces,  blackens,  emits  a  faint,  peculiar,  empyreumatic,  animal  odoi 
(different  from  that  of  heated  uric  acid,  and  more  like  that  of 
horn.  W.  Jk  L.)  and  consumes  down  to  a  small  qaanlity  of  ash.  (Mj 
-—3.  Its  solution  in  nitric  acid  leaves  on  evaporatiuu  a  dry  lomoo-nlh 
r«fliduc,  which  dissolves  partially  in  water.  The  solution  thus  formed 
yellow;  loses  its  colour  when  mixed  with  acids,  hut  is  colourod  bri^ 
red  by  potash;  and  yield.*<  by  evaporation,  a  carmine-coloured  ihkh  whi 
dissolves  with  yellow  colour  in  water.  (Marcet.)  The  residoe  left 
tivaporating  the  solution  in  strong  nitrie  acid,  forms  with  w&ter  a  yelh 
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solution,  and  when  heated  with  polash-Iev,  a  red  solution,  which  acquires 
a  deei>cr  red  tioldur  on  evaporation,  and  leavos  a  red  residue  soluble  wilh 
yeltuw  colour  in  water.  (Lau^rier.)  Xanihic  oxide  dijwolves  iu  niLriua<:id 
without  evolution  of  gajs,  hut  much  less  qiiJckly  than  uric  acid,  and  the 
soiutioa  Icavea  on  evaporation  a  bright  leniun-yellow  ma««,  which  dift- 
solvas  in  water  with  lijErlit  yellow,  and  in  poi,i3hdey  with  deep  reddish 
yellow  colour,  The  latter  solution  forms  a  yellow  precipitate  with  sal- 
amiiiouiac,  and,  when  mixed  with  chloride  of  soda,  gives  ott'  nitrogen  gas, 
and  b*!Oomos  dark-cnloured  at  first,  but  afterwards  colourless.  (Wfihler  & 
Liehig.)  —  An  gebtm,  clmndrin,  Stc,  likewise  yield  with  nitric  acid  a  yellow  residue, 
which  turns  rrd  when  treated  witli  potA<th,  thi«  behaviour  of  xanthic  oxide  wilb  oicric 
add  u  Qol  cluracieriiitic.  ^E.  liarruci,  J.  Chim.  mtd.  16,  13.) 
I 

»  Comhinatidna.     Xanthic  oxide  dissolves  to  a  slight  extent  in  boiling 

\    toatii',  and  as  the  solution  cools,  a  white  film  forms  on  the  surface,  and 
I    gradually  sinks  to  the  bottom.   (Marcet.) 

It  ditisolves  in  oil  of  vitriol^  and  la  not  precipitated  from  the  solution 
by  water.   (Wobler  &  Liehig.) 

It  dissolves   very  spariTigly   in    dilute    acids,    perhaps   through    the 
^    znedium  of  the  water  contained  in  them.  (Marcet]     It  is  insoluble^  or 
(     very  apnringly  soluble,  in  bydrochlorio  aciJ.  (Wohler  &  Liehig.) 
I  It  dissolves  in  ammonia  (Marcet),  more   readiiy  than   uric  acid,   and 

the  solution  leaves  on  evaporation  a  yellowish  laminated  mass,  still  con- 
taining a  small  quantity  of  ammonia.  (Whhler  k  Liebig.) 

It  dissolves  very  readily  iu  potanh-k^j  whence  it  is  precipitated  by 
acids  (MarceL);  the  solution  haa  a  dark  greenish  brown-yellow  colour, 
like  bile;  immediately  deposits  the  xanthic  oxide  when  carbonic  acid  is 
passed  through  it;  and  when  mixed  with  sal-ammoniac,  deposits  the 
xanthic  oxide  on  evaporation,  and  with  evolution  of  ammonia-  (WoUIer 
&  Liehig.) 

Xanthic  oxide  likewise  dissolves  in  aqueous  monQ-earhonate  cf  potaak^ 
but  not  in  bicarbonate  of  ammonia,  potash,  or  soda.  (Marcet.) 
It  dissolves  sparingly  in  acetic  acid.  (Marcet.) 

It  is  insoluble,  or  but  very  sparingly  soluble,  in  oxalic  acid.  (Marcel, 
Wohler  &  Liebig.) 

It  is  insoluble  in  alcohol  and  elber.  (Marcet.) 


ITric  Acid. 

C"N*iI*0«  =  C"N*H*,0». 

SciiEELE.     OpuAc.  2,  73;  also  CrdL  N.  Enldeck,  3,  227- 

BcROMAN.     0pu4c.  4,  387;  also  CrdL  N.  Enideck,  3,  232. 

Pbarson.     Sch€r.  J.  1,  48. 

FouRCROY.     Ann.  Ckim,  16,  116;  27,  225. 

VAUdUEUN.     J.  Phyn.  88,  456.  — ^n».  du  Miu.  1,  96;  7,  253. 

William  Hemry.     Ann.  PhU.  2,  57. 

Gay-Lussac.     Ann.  Ckim.  96,  53;  also  iVcAu*.  16,  84. 

CuHVALLiER  Sc  Lassaione.     Ann.  Chim.  thys.   13,  155;  also  *Sc^u>.  2!), 

257. 
Gasp.  Bruonatbllx.     Brugn.  Giom.  11,  38  and  117;  12, 133;  13,  464. 
Prout.     J?chw,    28,   182. —  y|nn.   Chim.    Phys.    11,    48.  —  Ann,  PkiL 

14,  363. 
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Bbaconnot.     Ann.  Chim.  Pkps.  17,  392;  abstr.  Schw.  33,  263. 
Wetzlah.      Beifra'f/e  :nr  KenntniK   det   menfchlickcn   Hams.       Frmnkf, 

1821,  69;  tthstV.  Scfiw.  33,  2(14. 
LiEDin.     Poihf,  15.  569. — Ann.  Pharm.  5,  288. 
WiiuLEB  <t  LiEBiG.      Ann.  pHat-ni,  26,  241. 
LiPowiTZ.     Ann.  Pftarnt.  38,  348. 
At'rt.  Bensch.      jin7i.  Pfiarm.  54,  180. 
Jam.  Allan  &  Aco.  Benscii.     Ann.  Pharm,  65,  181. 
Heiktz.     Ann,  Pharm,  55,  62. 

LUMc  aexd.  Hanuflure,  Urirudvre,  BttunrleinMiiMrf,  Acide  uritfue,  Ae.  lit 
Pearton'g  lithxc  oxide,  ov  animal  o.ride,  —  Discovered  by  Scheele  in   1776. 
Occurs  in  the  urine  of  man,  of  the  lion,  tijcer,  leopard,  bjrona,  dog  (M 
cband,  J.  pr.  Chtm.  14,  496),  of  the  ox  (Biideker,  J.  pr.  Chem.  25,  254! 
also  in  tbe  allantoic  litfuld  (Jacobsec,  Mf-kfl  Archiv.  8,  332;  Prevost 
Le  Hoyer,  JiuU.  d.  Sc.  mid.  7,  25);  in  the  uriue  of  birils,  especially 
the  caniivorous  and  ;c^minivorons  kinds;  therefore  also  in  the  dang 
sea-birds,  which  accumulates  in  deep  layers  in  the  form  of  tjimno   on 
ifilands  of  South  America  and  Africa;  in  the  urine  of  ser|>ont8,  crocodil 
lizards,  and  tortoises;  in  the   urine  of  the  eilkworm-butterfly   (Bru 
telli),  and  of  other  butterflies   and  moths   (J.  Davy);  of  several    « 
pillars,  of  horsc-duDg-bectlcs,  grasshoppers,  crickets,  scolopendra,  wai; 
(also,   according   to    Audouin),   and  of  several   flies  (J.  Duvy,    *V. 
Phil.  J,  40,  231  and  335;  45,  17);  in   cantharides  (Robiquel),  in  n 
species   of   Afeloe   (Lavini   k   Sobrero.   K,  J.  P/tarm.  7,  469);    In 
so-called  biliary  ducts   (which,  according  to  Audouin,  aV.  Ann.  Sc,  S 
J^oolof/ie,  5,  130,  should  be  regarded  as  urinary  organs,  or,  accorHiD^ 
Meckel,  as  urinary  ami  hiliary  organs),  of  the  Lucanus  CaprttUut  (Aul 
in   the  urinary  organ   of  several  species  of  I/elir  (Mylius,  J.  pr.  Ch 
20,  509),  and  ia  the  uriue  of  those  animals  (J.  Davy,  N.  Ed.  Phil,  •/.  4 
385)  —  Very  many  urinary  concretions  and  deposits  of  man,  fewer 
the  (log,  and  n>any  of  birds,  serpents,  liaards,  and  tortoises,  consist  of  u 
acid  or  urate  of  uninionia. 

To  determine  the  quantity  of  uric  acid  in  a  liquid  urine,  the  uriuo 
to  be  mixed  with  hydrochloric  acid  (or  with  acetic  or  phiisphoric  acid 
athumiu   is  jtrescnt),  and  the  uric  acid  which   settles  down  after 
time   caltected.   (Heintz.   Po'jt;.   70,    122.)      Seratohii:g   the  sides  of   th«| 
vessel  with  a  ghiss  roit  accelerates  the  depositiou.  (U'etzlar.)  —  Or  th4 
nrinc  may   bo    evaporate*!   to    an    extract;    this  extract  exhansted   witJ 
03  per  cent,  alcohul;  the  undissolved  portion  trcutcJ  with  dilute  potash 
the  uric  acid  precipitated  from  the  filtrate  by  acetic  acid  with   the  at 
of  beat  (hydrochloric  acid  would    ItkcwiHo  precipitate  mucus);  and   the 
prvcipitato  washed  with  water  containing  acetic  acid.  (Lehniann,  J,  pr 
Ch^m.  2.'>,  13.)  —  If  a  urinary  calculus  contains  so  small   .-i  quautity 
prio  acid,  that  it  merely  exhibits  the  red  colouring  when  evaporaicd  «i 
laiUia  aeid,  bat  gives  no  precipitate  with  hydrochloric  acid  when  exhaasfa 
villi  poUsh,  It  may  be  boiled  with  water  and  carbonate  of  lithia;  tb 
§iinUf  trtrAtctl  with  hydrochloric  acid  will  then  yield  a  precipitate  of  uri 
naUL  (l>i|M>wttz,  Jnn'pharm.  38,  352.) 

Pffparation.     ft,  Prdm  nrinnry  r<t}cuti  crmtnipintj  urir  acid  or  ur. 
tif  nmmontfi^—or  f}-om  tJie  **dimen(  deponifrd  from  human  urinf^  rapecMi 
aflft  nrldilion  of  hydrochloric  ncid, — or  from  th«  vrine  of  camivorom* 
yromimvorw*  bird4  {Pracontiot),~or /tvm  Utc  urine  of  tlte  Be '- 
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which  is  less  eont^niinaied  witJi  brown  cohurini;  matter,  (Prout.) — 1.  Either 
bf  tlicae  matoriale,  which  may  bo  previously  freed  from  phosphate  of 
Bme  and  a  portion  of  the  brown  colouring  matter,  ic,  by  boilintj 
JKodweiss),  or  by  a  day's  mncoration  (Wohler)  with  dilute  hydrochluric 
Bcid]  is  di.'wolved  in  warm  potash-Icy;  tho  uric  acid  precipitatofi  from  tho 
■Itrate  by  hydrochloric  acid;  warm  potash-ley  saturated  with  the  pro- 
bipitated  and  washed  uric  acid;  the  solution  evaporated  to  a  pulp;  the  pulp 
bonaisting  of  graniilca  of  acid  urate  of  potash,  spread  out  upon  linen, 
pashcd  by  stirring  it  tip  several  times  with  a  small  quantity  of  cold  water, 
knd  then  strongly  pressed;  and  tho  residue  dissolved  in  boiling  water, 
olie  liquid  on  cool iit;^  deposits  the  salt  in  white  but  titill  rather  impure 
^yatals;  the  purest  salt  id  deposited,  after  a  few  days,  from  the  mothcr- 
Ihpior  decanted  from  the  first  crystals,  thia  liquid  then  retaining  nothing 
but  brown  colourin;^^  matter  and  carbonate  of  jjoUwh.  This  purest  salt, 
dissolved  in  potash-Icy,  yields,  on  addition  of  hydrochloric  acid,  a  white 
precipitate  of  pure  uric  acid,  gelatinous  at  first,  but  afterwards  aggro- 
gmtinc:  in  scales.  (Bracounot.)  —  2.  Serpents'  urinc^  poultry-dung,  or  a 
urinary  calculus,  is  boiled  with  a  solution  of  1  pt.  hydrate  of  jKitash  in 
20  pts.  water  as  long  as  ammonia  h  given  off;  carbonic  acid  gas  passed 
through  the  filtrate,  till  tho  precipitate,  which  is  at  first  gelatinous, 
becomes  heavy  aud  gaiuular,  and  sinks  to  the  bottom  —  or,  which  comes 
to  the  same  thing,  till  the  liquid  becomes  nearly  neutral; — tho  precipitate 
of  acid  urate  of  pota-nh,  washed  till  the  wash-water  shows  turbidity  on 
being  mixed  with  the  5rst  filtrate;  then  dis^^olved  in  dilute  fKitat^h  aud 
the  aoliition  poured  while  hot,  into  dilute  hydrochloric  acJd.  (Boiiach.)^ — 
Delffs  heats  pulverised  serpents'  urine  with  1  pt.  of  caustic  potash  and 
14  pts.  of  water  to  the  boiling  point;  allows  the  hot  solution  to  run 
directly  from  the  filter  into  a  mixture  of  2  pts.  oil  of  vitriol  and  8  pts, 
water,  stirring  all  the  while;  and  purifies  the  uric  acid  (which  settles  down 
in  a  less  bulky  form,  in  proportion  as  tho  mixture  was  hotter)  bydecanta^ 
tion  and  washing.  {P^*<vj.  81,311.)  —  3.  The  substances  containing  uric 
acid,  especially  those  from  which  potach  woubl  extract  a  largo  quantity  of 
foreign  matters,  colouring  the  li(juid  and  impeding  tho  filtration — theilung 
of  birds  for  exaujple  —  mayalso  be  boiled  with  a  solution  of  borax  in  120 
pt«.  of  water,  and  the  filtrate  precipitated  by  hydrochloric  acid  (Wetzlar, 
BOttger,  N.  Br. Arch.  9,  132;  see  also  tan-lcrer,  ..V.  J.  Pharm.  19,  439;  and 
Arppe,  Ann.  Pharvi.  fiT,  'i37). —  4.  Serponts'  urine  mayalso  be  dissolved 
in  warm  oil  of  vitriol;  the  [decanted?]  solution  gradually  diluted  with 
water  (if  it  be  too  much  diluted,  the  colouring  matter  will  be  precipitated 
as  well  as  the  uric  acid);  atid  the  prcci]>itatcd  uric  acid  washed  on  the 
filter  with  more  water.  (Fritzsche,  J.  pr.  Ckem.  14,  245.) 

Yari^^ts  mfthods  of  Purifi^xition.  —  1.  Tho  uric  ocid  ie  dissolved  in  oil 
of  vitriol,  and  precipitated  therefrom  by  water.  (Doberoincr  )  —  2.  It  U 
lioiled  with  dilute  hydrochloric  acid,  which  removes  colouring  matter  and 
a  peculiar  flocculuut  substance.  (Gasp.  Brugnatclli.)  —  3.  W.  Henry 
endeavours  to  free  the  uric  acid  from  mucus  by  digestion  with  carbonato 
of  ammonia,  but  converts  it  thereby  into  carbonate  of  ammonia,  as 
Wetzlar  and  Dobereiner  have  shown,  —  4.  Luigi  Bnignaielli  (Binvpi, 
Giorn.  12,  1.55)  dissolves  the  uric  acid  in  lime-water,  and  reprocipitatca 
it  therefrom  liy  hydrochloric  acid,  —  5.  0.  Henry  {J,  Pharm.  15,  165) 
boils  the  precipitate  obtained  from  human  urine  b^  biisic  acetate  of  le:id 
yt\i\\  carbonate  of  potashi  aud  precipitates  the  uric  acid  from  the  filtrate 
hydrochloric  acid. 
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bv  a»i*i:^»)a  -if  immonia.  ia<i  'Toaaini  a  T^ilow.   _  ___  

a  boiling  a*ii»^-.L5  soiarnja  ;f  iric  ac:<x,  acarr^-T  aav  -a-wg  3  vnidiMJ 
hoc  ajTHjrie^.:  .sila:<?  :i  laiTiun-a.  'wtiica  l*  "zh^n  ^Iso  r^»H.Tissi  isyyam, 
'Peiijuz**.  _^'  Ji.*.  '.'^..71.  /-4/.«.  n".  "1:  iljBij  _if!t-  i^la.-«-  -H.  W. - 
Clil'jr-je  varer  i.nis  T-Ji  IT..-' lei'i.   illoxaatin-  ■«:*.-. f-^t   p^rv^i^itvii 

▼awr  p*ic:r^i  :£  fr-joi  :.!3i4  :•)  ^ime.  aa*i  7»ii«w<fii.  (raZ«»ca«  10a  mmA 
uir»U;ri.  A-:-.  :.ll -^e  jr'a- "rf  ii  iLsei^i-a-*,!.  taer?  is  obc&£3«ii  ft'eoloBl^ 
T9rj  acM  ^z  HI.  sni'::-:::^  5mc;r  t  jf  'rhioriji^  «jt  af:r»jipsa-  Tkict»d 
waea  aea:^i  r.^-a  :cf  las-ba-bifs  pnoMtj  alo-jiett  a«:  u  i3 
eveaw.  -o  ti  an-t*  •!h...r^:e  ::  -Truxo^a  >:u«Ltiease»  -"■" rtirTir  tie  «■ 
thr.aja  1  rite  fi_-r . .i=.i^ii  w-.-j  1  fr^icn^  oi^rrar^:  a5»mz4£i«l 
.^lasri-j  t  raroc:  i..vi  Ta^iirs  o^^r  .  ia.£  j-^i.ia.  ^7- fani:<r  «TwnL«. 
a  •:r7i:a...:i«r  xa.rr-.  :»r-=:':H*  1  3i..i:a^r-.:.;i.,c  •r'in:aii.a;r  sanoctt.  Tlk 
cr7KJ-.,=-r  xxi?.  ::---..-:-;  .a  ^- c  T-icer  la-t  Sl^rei  I«ares  »  riv 
p:-<-i— .  Ta^T  ---i  £.::a:-*.  ^2-2  ^rip.  m^i  xa.i  .^.-^ie-i.  sssc  T:«ldsvto 
erT?Ta.=  r  i^ii,  .^A^AZ-i  1:  iai3i'.»:.a.  rii<»zi  t.y,~.f^f-jg^;^.  ^  .-rnjiWL  tin 
xri.=  tI.:-  .-r-Tta..-  .£  ^d.-ia:a;-.c.ao.  Ta-  a-iijr  V' .«*j>r  iaa»  wtfl 
aear-^i.  w.-Ji  ■:-..;::-  .:  "zr L-^Trxai..-  »ir:.i_  x=.£  V-.zft.  «  fw>M;  h  a 
p^riars  la-  i.::s:jji-.i;  ;-:!scr:iM  37  S:ai:^?c*r  i>f>.  4^:.  4^**._T^ 
vn-^'j-yr'.  c  — i.^'  ..  Ti^a  'a^at:^L  iv^.'.l  ap.  "tors  Wjwa.  MciriB  flic 
or  iTir-OT-Aa:.-'  izi  .-r-ia  .:  htm.  -rM  a  -^aiae  rrysalla**  «vKr-I:T=a£e  vkid 
mi-i^ai  l.Taii*.   la;  I-j-it^  »  sai.!    i  laatfr j  •:?  coarrx-'ml.      Wnh  w« 

VTi-h.  tftl-i  j-*  Ei^  7.-rji.:-j..  — ..-2.  -j^T  ^x«  oif  somLaA:  tWiruMH 
x:zzi-:a  rf.i:-;a-  .^zi:^  fir.crj.  la-i  i.>e*  ao«  pcvrtp.'ttie  cUmk  tf 
ea.c:-i2:.  -^.jt  iic-..--ri  rvaL.r  :^  ;.;«  a.:i.i«aa  amaioma.  the  cmlff 
pcr::.;a  w^-irii-zj  .1:  .■:  ^.  a^  :z  ^i'.irlwscr  v-I^a^iifc  B««d;ciL  IV 
3i.:c:«r--;i..r  .:  :^-^  -■=<fi-f#  t--.  :i  *^-.a  ff»L:.:c-.ie  of  calciaa  a  me- 
p.:a:e  :-^.i:.^  :-  .  t  v.-:  .r  i^rit    i:.i  tc<  *.;at..;a  cf  ijm  iM«d2«  ra  b4 

s  *:3i:^r  cj  7-^  T^,a  -y-z^z".  pcwlr-aac*,  'uke  culantr  ^ 
aa:=:  ci-^t:  x.-i  ▼  :^  17 .-xi.  r.-  i.-  :     t  «1         Accwiinr  lo  tKifctke 

.•T4-..Vi-:  -  -^  :-  -7--  ...itf  :  x:.r-:a_  P-:ist.  9rai^c*Ii:^  brJ 
;a-    .0-    .?   -   fi.--^.   :i-    :  in.-:   ic. ;   ^    ctc^er-^    into  oxilit 

=  V    i   -=-z:-i:--    :        •    -  ^   -iT^r^   ^^   ^^:^    ^^j^   ^^ 

II  r;--^.i   -'^   .;   ^*-'  ••  ■•    -"^  -  r^a^M   of  *p.  pr.  l^n 
M..  -«    :    TK  1:  >.r:    t    7      ^:    i-rrx.*,  ar^   iaix«j   in  me^ » 

»fc*r  i  ■    ;    :     ;   ^r  :  i  r  .  :  .       :^- -  ::ai«*  at  »lKinaa«  crelBU«i 
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acid.  (Wobler,  Foffg.  15,  529,  lind  C26.)  As  neither  cyanuric  acid  nor 
nrea  is  volatile,  these  bodies  must  be  fomiod  from  other  jiroJucta  of 
deconipomtion,  «. //.,  urea  from  ammonia  and  cyanic  Hcid.  (Whlder.)  — 
At  the  cuininencenionL  of  tho  proceed!!,  carbonate  and  hydrocyauate  of 
minmonia  BuMinie,  and  a  brown  oinpyreuniatic  oil  pafisea  over,  together 
with  free  hy«lrf»cyantc  acid;  afterwards  cyanuric  containing  ammonia 
sublimes,  and  is  ultiniately  carried  forward  by  the  water  loaded  with 
empyreimiatic  oiL  (Clievallier  Si  J*as:jaigue.)  The  cyanuric  arid  thus 
formed  uniouiits,  octiording  to  Schoolo,  to  y'^,  according  to  Pearson,  to  y*!  j 
tho  residual  charcojil,  which  burns  to  aahes  with  <litticnlty,  amounts, 
according  to  Scheele,  to  \t  according  to  Pearson,  to  y'jy,  according  to 
W.  Henry,  to  J;  according  to  Pearson,  the  dry  distillation  of  20  grains 
of  uric  acid  produces  .5  cubic  inches  of  carbonic  acid  and  5  cubic  inches 
of  nitrogen  gas;  according  to  W.  Henry,  the  gases  evolved  are  carbonic 
acid  and  carburetted  liydrogeo. 

2.  Uric  acid  fieaff^d  in  contact  with  the  air  becornea  carbonised,  and 
gives  off  nn  odour  of  burn  t  bones.  (Pearson.)  —  For  Che  conversion  of  urate  of 
amroonta  into   oxalntc   by  Lhc   ncrion  of  air  and  light,  wee  page  4tJ7.  —  Mixcd    with 

carbonate  of  soda  and  fermented  with  becr-ycafit,  it  is  converted  at 
9^°  C.  into  oxalic  acid^  urea,  and  carbonate  of  ammonia.  (Ranke,  J.  pr. 
Chem.  56,  \ .) 

3.  Perfectly  dry  Chlorine  gan  does  not  act  at  ordinary  temperatures 
on  perfectly  dry  uric  acid;  but  at  higher  temperatures,  it  produces  ^ 
rery  large  quantity  of  cyanic  and  hydrochloric  acid,  the  uric  acid  dis- 
appearing altogether,  with  the  exception  of  a  small  carbonaceous  residue. 
(Liebig,  Pot/ff.  15,  .567.)  If  the  uric  acid  be  strongly  heated  from  the 
rery  beginning  of  the  action,  solid  chloride  of  cyanogen  is  likewise 
obtained.  (Kodweiss.)  —  Moist  uric  acid  swells  up  at  ordinary  tempe- 
ratures in  chlorine  gas,  giving  off  oarbonio  and  cyanic  acid,  and  leaving 
u  residue  which  is  perfectly  soluble  in  water,  )Uid  contains  ammonia, 
bydrochluric  acid,  and  a  large  i^uantity  of  oxalic  acid.  (Licbig.) 
Chevreul  {N.  Uthl.  7,  fi'M),  *lio  stattfs  that  tlie  unc  acid  is  ronverted  into  oxalic  ■cid 
in  ftye  mtiiuCes,  hid  probablr  used  muiitc  uric  acid  —  When  uric  acid  is  sus- 
pended in  a  large  <]uantity  of  cold  water,  chlorine  gas,  not  in  excess, 
passed  tbroiigb  tho  lir^uid,  and  the  whole  agitated,  the  uric  acid  dis- 
solves, forming  free  hydrochloric  acid,  eal-amnioniac  (which  then,  by 
the  further  partial  actiun  of  the  chlorine,  produces  a  small  quantity 
of  chloride  of  nitrogen),  a  largo  (quantity  of  acid  oxalate  of  ammonia, 
a  very  small  quantity  of  alloxantin  or  alloxan  (in:ismuch  as  the  liquid, 
when  evaiwrated  to  dryness,  leaves  a  pale  purple  residue),  parabauio 
acid,  a  substance  rich  in  nitrogen  and  very  sparingly  soluble  in  water, 
and,  according  to  Pclouze,  also  allanturic  acid. 

Uric  acid  suspended  in  20  pts.  of  water,  dissolves,  when  chlorine 
gas  is  passed  through  the  liquid,  with  slight  effervescence  [of  nitrogen 
gas,  proceeding  from  the  chloride  of  nitrogen!,  and  separatioD  of  yellowish 
white  flakes,  which  are  a  compound  of  chlorine  with  animal  matter. 
The  strongly  acid  solution,  which  continues  for  a  very  long  time  to  give 
off  gas  buLbles,  even  without  heatings  contains  hydrocblorate  and  oxalate 
of  ammonia^  hydrochloric  acid,  malic  acid  [t],  oxuric  acid  (p.  169),  and 
purpuric  acid  [11,  which  last  three  acids  are  dccomjiosed  when  the 
passage  of  tho  chlorine  is  cuntinued,  so  that  only  hydrochloric  acid, 
oxalic  acid,  und  ammonia,  remain.  (Vauquelin.)  —  When  nric  acid  is 
heated  with  a  quantity  of  chlorine-water  not  quite  sufficient  to  dispolve 
it,  a  liquiil  is  fornie<l,  which  is  reddened  by  evaporation,  and  alill  more 
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by  a<1diti(»n  of  amnioQia,  and  contains  a  yellow,  FelAtliM>tu,  d^i 
boJy,  soluble  in  alcohol.  (Kodweiss,)  ^  Cold  clilorine-water 
ducetj  uUanturic  acidj  but  when  chlorine  gas  is  parsed  ui  ei 
A  iKjilint^  aqacous  Eolation  of  nric  ncid,  scarcely  any  thing  is 
but  hyporacid  oxalate  of  ammouia,  which  is  then  aUo  re^dvcd  into  pttk 
(Felouze,  iV.  -?Infi.  Chim.  /%«.  0.71;  also  Ann,  Phat^.  44,  1*1)- 
Chlorine  water  forms  with  uric  acid,  alioxantin,  alloxan,  parabanieio^ 
and  oxalic  acid.  (Wuhler  &  Licbig.)  —  When  chlorine  g»*  ii  fmmtk 
through  uric  acid  suspended  in  a  very  large  quantity  of  cold  water.  iW 
water  pournd  off  from  time  to  time,  and  renewed,  chlririne  again  puH^ 
through.  &c.,  till  the  whole  is  dissolved,  there  is  obtained  a  colonriM^ 
rery  acid  liquid,  smelling  strongly  of  chloride  of  nitrogen.  This  li^skl 
when  heated  gives  oS*  gas-bubbles  (probably  nitrogen  gas;  at  sH 
events,  no  volatile  chloride  of  cyanogen  condenses  on  padding  the  gM 
through  a  tube  surrounded  with  a  freezing  mixture;  afterwards  a  aafl 
quantity  of  carbonic  ucld  passes  over);  and  yields,  by  further  eraponUioa, 
a  crystalline  mass,  besides  a  mother-liquor  containing  aminonta.  Tka 
crystnlliiio  mas.<>,  dissolved  in  hot  water  and  filtered,  leaves  a  wkik 
powJrr,  while  the  filtrate,  when  evaporated  and  c4*oIed,  first  yields  wkrtt 
crystals  of  acid  oxalate  of  ammonia,  then  hone^-yrllrtw  crytUtU^  t!iA 
a«^in  white  crystals  of  sal-ammoniac.  The  while  powder  chars  wli« 
heated,  with  evolution  of  hydrocyanic  acid,  and  without  fusion;  h  » 
perhaps  the  substance  described  by  Sclilieper  (pp.  461,  462^. — *t^ 
honey-yellow  cry^ftls,  when  heated,  swell  up,  turn  orown,  emit  an  odoar 
of  hydrocyanic  and  cyanic  acid,  yield  awhile  crystalline  sublimate  wbick 
reddens  litmus,  and  leave  a  small  quantity  of  charcoal.  With  winn 
nitric  acid  they  effervesce  strongly, and  form  a  coloarloitg  solution.  Th^^ 
disjiolvo  sparini;ly  in  wnrm  oil  of  vitriol,  without  charritiff  when  bexifl 
With  coht  Rirong  potush-tiolutioD,  titcy  give  off  ammonia;  their  aqiwow 
(solution  reddens  litmus  strongly,  and  does  nut  precipitate  chloride  id 
catciuni;  they  dissolved  readily  in  hot  aqueous  ammonia,  the  CTCBtcr 
portion  separating  out  on  co*iling  in  colonrlets  or  yellowish  oeetJte«.  Tb» 
mother-liquor  of  these  needles  yields  with  chloride  of  calcium  a  ptw- 
pitatc  insoluble  in  hot  acetic  acid;  and  the  solution  of  the  needle*  in  boC 
water,  yields,  when  mixed  with  hydrocliloric  neid  anil  rapidly  cxtolni 
a  similar  (only  yellowish)  crystalline  precipitate,  like  oxaJurute  of 
anunonia  mixed  with  hydrochloric  acid  (ix.  441).  According  to  th(«v  ^ 
honey-yellow  cryHlals  niij^ht  be  regarded  tut  parahanic  acid  (ix,  4Ai}, 
accidentally  coloured.   (Gni.) 

4|   Uric  acid,  boiled  for  some  time  with  Iodine  and  waier,  disvolvit^ 
partially,  forming  a  liquid  wliicli  coniuins  purpuruie  of  ammonia  [«lJc 
or  alloxantin,  with  hyJriodate  of  ammonia  }]  (Proul,  Brugnutelli);  |ib| 
the   iodine   is   in  excess,   the   purpuric  acid   is   converted    iuto  O] 
(V'amjuelin.) 

5.  Cold  concentrated  Nitric  acid  converts  uHc  acid,    with    ri«e 
tem]M:ralure  and  evolutiou   of  otrlMaiic  acid  and  nitrous  vn|Kmrs, 
alloxan  uud  urea,  which  is  then  further  ilecouipo:»ed  by  the  nitric  acad 

C»Nni»0»  +  20  +  2H()  =  C^N'II'O*  +  CVH*0». 

When  pulverised  uric  acid  is  added  to  cold  nitric  acid  o^  ap.  gr,  l*43i!] 
by  smull  portions,  at  suthciently  long  inlervuU,  and  mixeil  in  vodi  w 
manner  that  the  moss  shall  not  become  wann.  it  solidiHcj^,  aa  mod 
iho  further  addition  of  uric  aoiil  nu  longer  causes  an  abundant  crolul 
of  cnrbooio  acid  and  nitrous  fumes,  into  r\  rrysUlline  magmu  of  allc^xaa] 
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and  the  mfttlier-liqiior,  when  gently  heated^  gives  off  pure  nitrogen  giia, 
and  retains  nothing  but  uiLrute  of  aiiiitionia.  Probably  tlie  area  formed 
from  the  uric  ncid  m  omvortcd  by  ih«  nitrous  acid  at  the  beginning  of 
tlic  action,  into  nitrite  of  aninionia  and  cyanic  acid  : 

C^N^H'O'  +  NO»  =.  Nll»,NCP  +  C^NHO" 

The  cyanic  acid  is  converted,  in  the  known  manner,  with  water,  into 
ammonia  and  carbonic  acid,  so  that  at  first  only  the  latter  \a  ev<»Ived, 
and  afterwards  tlio  nitrate  of  ammonia  is  resolved  by  heat  into  water  and 
nitrogen  gad,  which  ia  therefore  given  off  iu  the  pure  stale.  But  as  the 
nitric  acid  ia  at  Rrat  in  very  large  exceft;*,  the  nitrite  of  ammonia  is 
partly  resolved  tberewitli  into  nitrate  of  ammonia  and  nitroua  acid, 
which  escapes  iu  red  vapoura.  (Liebig  &  Wi'hier.)  [As  the  mixture 
contain.s  an  excess  of  nitric  acid  up  to  the  end  of  the  rcfiction,  it  is  not 
very  easy  to  sec  how  nitrite  of  ammonia  can  bo  formed]  —  Cold  nitric 
acid  of  sp.  gr.  155  likewise  yields  alloxan,  but  at  the  same  time  produces 
a  brown  substance,  by  the  formation  of  which  tlio  agi'regated  lumpa  of 
uric  acid  acquire  a  Idai-k-brown  colour,  and  the  re.snlting  alloxan  also 
becomes  brown  and  difficult  to  decolorise,   (l.iebig  &  Wohler.) 

Uric  aciil  boiled  with  strong  nitric  acid  does  nut  yield  a  trace  of 
alloxan,  bul  i.-^  converted  into  parabanic  acid,  wliich  soparalea  on  cooling 
in  long  narrow  prisms,  and  in  scales.  (Liebig  Jic  Wohler.)  —  [On  the 
fiujipoiiiilion  that  alloxan  is  at  Brst  produced  and  then  further  oxidibud, 
the  ot^uation  is : 

CT^^H^O'  +  20  -  CN^H'Ofl  +  2CO».] 

Wlien  ]  pt.  of  uric  acid  Is  gradually  added  to  2  pis.  of  cold  nitrio  aoid, 
of  ep.  gr.  1*25,  and  the  mixture,  after  the  completion  of  the  action, 
cooled  to  20'^,  till  it  s(di<lirieR  to  a  thin  ])ulp,  and  this  product  thrown  on 
a  Hlter,  it  yiehU  a  Bltrate  containing  hydurilic  acid,  a  large  quantity  of 
piirnbatiic  acid,  oxalic  acid,  and  ammoniacal  salt^,  —  and  a  residue, 
which  when  riissolved  in  a  small  quantity  of  hot  water,  is  resolved  iut^) 
a  large  quantity  of  undccompoiJed  uric  acid  (because  the  nitric  acid  was 
not  in  sutficieut  quantity),  and  a  syrupy  solatiun.  This  solution  dues 
not  crystallise  on  cooling;  when  gently  heated  it  becomes  turbid,  and 
de|M>sit8  alloxantin^  toLrether  with  a  whitf  sparingly  iolM^  powder; 
when  heated  with  nitric  acid,  it  gives  off  carbonic  acid,  with  strong 
effervescence,  and  then  solidifies  on  cooling  to  crystals  of  alloxan. 
(Schliepor.)  —  The  \ohitf  spariiojlif  mhibU  powder  mixed  with  the  allox- 
antin,  remains  behind  wlien  thealloxantin  ia  dissolved  in  dilate  nitric  acid. 
It  is  not  altered  by  strong  nitric  acid;  dissolves  in  oil  of  vitriol,  whence  it 
ia  but  iilightly  precipitated  by  water;  ia  insoluble  in  cold  water;  sparingly 
soluble  iu  hot  water,  whence  it  is  deposited  by  cooling  and  evaporation; 
and  dissolves  in  ammonia,  forming  a  liquid,  wliich  dries  up  to  a  gum,  and 
forms,  with  nitrate  of  silver,  a  white  precipitate  which  turns  black  on 
boiling;  in  potash  it  dissolves  with  evolution  of  ammonia,  is  precipitated 
therefrom  by  acetic  but  not  by  hydrochloric  acid,  and  may  be  regarded 
as  the  ammonia-salt  of  a  |>eculiar  acid.  (Schlieper.)  —  To  obtain  this 
acid,  the  white  powder  is  boiled  with  potash-Icy,  till  it  no  longer  gives 
off  ammonia  (whereby,  however,  an  alteration  appears  to  ho  proiluced, 
as  hydrochloric  acid  then  prc<luoes  a  precipitate);  the  solution,  mixetl 
with  acetic  acid  and  alcohol,  whereby  granular  crystals  are  precipitated, 
still  containing  p4»tnfth;  these  cryRtals  reiiis-^olved  in  poiasli;  and  the  ncid 
obtained   in    the   foi-m   of  a  soft  white   crystalliuo   powder   by  super- 
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aotarftliiig   tbe   hoi   H)1ation    with    hjdroclil 

,«oiit&m»  35  97  p.  c.  C,  ]6  OK  N,  3  21  H,  and  4^-84  O,  ana  u 

^  C^NMI'O*.     It  U  insoluble  in  coM  water,  hot  diMolrea  with 

ylkc'ility  in  hot  water,  whence  it  eepantes  on  oooling.      It  dunWci  bd 

[of  vitriol,  is  iri8i)]uble  io  nitric  acid,  and  eTcti  in   boUinif  mmmaaik^  hi 

Ui»«olve§    readily    in    pota«h,    whence   it   is    precipitat«a    hj  >aaMi 

Nfichliepcr,   Jnn,    Fharm,   56,    10.)  —  When    2    pts.    of   DtCria  acii  il 

b«p.  gr.  125  and   1  pt.  uf  uric  acid  are  mixe>d  togvCbcr  all  at  can,  tb 

hliiixture  becomee  heated  and  froths  in  the  course  of  a  minute  ar  tvii;  mi 

the  heat  continaalty  incrca^ett,  ti!l  at  lenf^th  the  liqaid  Ao«l<lenlT  bodiaal 

kfrolhs   over,  giving  uS*  an  abundiince  uf   red    vapours.      Tbrr»  a  llfl 

jfonued,  in  a  few  minutes,  a  clear  yellow  solution,  whidi  stiD  ^tntktm 

itci   give   off  carbonic   acid    with    effcrrescenoe,    in    cnnseqacooe  of  tit 

^ecuiti[>o«ilion    of  alloxan.      If   this   solution   be    aaddeolT   coottJ,  tW 

greater  part  of  tbe  alloxan  rcniaius  undecompoeed;  boi  if  left  to  0mI 

flpontaneouhly,   it  Aolidifioii,  after  long-continued   erolucion    oi  ear^Maie 

acid,  to  a  crystalline  luagnia,  which  contains  nitrate  of  urea  tUMlkv 

with  alloxan,  iuasmiich  as  the  nitric  acid   converts  {lart   of  tiie  afloai 

into   parabanic   acid,  and  subdcqucntly   tbe    parabank;    acid   into 

(Schlioper,  Amn.  Pharyn  55,  254.) 

In   warm  dilute  nitric  acid,   uric  acid  disaolves  with    hit 

[^rocccdin^  from  the  escape  of  carbonic,  nitro^n,  and  a  small  t^oaalityal 

nitric  oxide  ^s,  and  forme  a  yellow  liquid,  containinj^    urea,  nitrsi*  «f 

^ftmmonia,  and  alluxantin.     If  tbe  heat   be  conliuued,  tbe  liut-meulJaMj 

iub:itance  \h  couvurted  into  alloxan  and  parabauic  acidj  and  tbe  latter,  oa 

Btiturution  with   auimoiiiu,  into  oxaluric  acid,    which    may    then  spiil  Bp 

into  oxalic  acid  and  urea.  (VViVhler  &,  Liebig  )     j^llanturic   acid   i«  aia 

formed.   (Pelouxe.)  —  Tbe  solution  forms,  after  a  while,   a  purple  epotoa 

^thoekin,  and  when  gently  cvaporat'^d   to  drynesa,    leaves   a   purpte-rtJ 

rej4idue-  —  When  uric  acid   ia  gradually  added    to  warm   and  very  ddoU 

[nitric  acid,  till  the  hitter  no  longer  acta  upon  it,  carbonic  acid  and  nitrogto 

f^nHCH  are  evolved  in  equal  volumes,  together  with  a  trace  of  niiric  oxidt, 

I  anil  ihore  m  f<>rmt'd    a  colourless  or   pale  yellow  milution.    which,    wWa 

mixed  with  evce»s  of  animoni;i,  acquirer  a  trunsient  purple   tint  if  jIS 

kot,  but  remains  colourles-s  if  it  h^ti  been  previnutly  cooled,  aod^ 

[leooliniTf  deposits  gclutinouts  flakes  of  yellowi&h  or  reddish  tafc«  of  o 

^of  oxiilurutoof  ammonia. — Tbe  solution,  when  gently  evaporated,  exhthii 

I  effervescence  at  isolated  spots,  assumes  an  onion-rod  oulotir.   becomcc  \ 

'acid  in  \i»  reaction,  and  then  deposits  ulhixantin  o\\  coolin*;.    Tbe  n*mai 

I  ing  mother-liquor  becoinfls  redder  and  mttre  ncid  by  further  cvaporati 

and  leaves  a  Kyriip,  from  which    parahanic  acid,  nitmte  and  oxalat* 

ammonia,   and    nitrate  of  urea,  cryotallise,  while  the  motber-liqoor  «ti 

eontains  free  urcn  precipitable  by  nitric  acid.     Tbe  solution  evapor&f 

tilt  it  exhibits  an   uuiun-red  colour,  and  in  which  part  uf  tbe   alloxafl 

at  first  produced,  is  oxidised  to  alloxan  by  the  nitric  acid,  assumes 

hpurple-red  colour  when  mixed  with  a  very  slight  excess  uf  aitiuionia. 

Ion  cooling  deposits  gold-greeu  crystaU  of  purpuratc  of  aniniouia,   usual! 

[mixed  with  a  reddish  yellow  powder  of  urami).      If  the  quantity  ol  I 

[alloxan  be  increased  by  furllier  evaporation,  an  excess  of  ammonia  t 

~       t  a  transient  puq)lo  colour  to  the  hot  liquid,  which  then,   on  oooliv^ 

lly  deposit*,   m.^tead  of  the  green  crysUils.  a  fli'sh  coloured 

iwder    of    myc^njelato   of   ammonia.     (Wohler   *!    Liebig.) 

of  nric  acid  in  dilute  nitric  acid,  neutralized  with  aninionil 

^^K         d,  givM  off  pure  carbonic  acid  gas,  recovers  ita  acid  rmi 


mud  yiel(!9  yellow  tufts  of  needles  of  oxalorate  of  ammoDia^  together  with 
oxalate  an(f  nitrate  of  ammonia.  (Wiihler  &  Liehig.)  —  Hot  ililute  nitric 
acid  saturated  with  uric  acid,  forma  with  ammonia,  yellow  or  jpllowish  red 
flakes,  which  partly  aggregate  into  yellowish-whito  orystallioc  grains  con- 
taining oxaliite  and  purptiratc  of  animonia;  thc^  solution  alf^o  contain.*;  riroa. 
(Kodweiss,  Po<f<f.  19,  1.)  —  When  uric  acid  is  dissolved  in  warm  dilute 
nitric  acid,  carhonic  and  nitrous  acids  are  evolved;  the  yellow  saturated 
solution  colours  the  skin  deep  red  in  half  an  hour;  bec^ones  hlood-rcd  when 
evaporated;  and  forms  with  lime-water,  a  white  precipilatf;  which  chant 
when  ignited.  (Scheele.)  —  The  deep  red  residue  ohtained  hy  gentle 
evaporation,  is  nearly  neutral,  somewhat  deli<:juesceiit.  soluble  with  red 
colour  in  water,  and  may  bo  decolorised  by  any  acid;  when  too  strongly 
boatedj  it  swells  up  like  a  sponge,  (Bergman.)  —  The  red  Rcjueous  solution 
of  the  residue  loses  it«  colour  wlion  healed,  but  again  leaves  a  red  residue 
rvheii  evaporated.  (Eug.  Warchand,  J.  Ckim.  med.  17,  178.) 
^  6.  Tlie  solution  of  perfectly  pure  uric  acid  in  cold  ot7  </  vitriol,  gives 
off  at  180^  with  violent  effervescence,  sulphurous  acid,  carbonic  acid,  and 
carbonic  oxide,  and  leaves  sulphate  of  ammonia,  the  quantity  of  ammo- 
nia ill  which  corresponds  to  30*54  per  cent,  of  nitrogen  in  the  uric 
acid.  (Hcintx.  Fogg.  66,  137-)  Scheele  and  Bergman,  in  making  the 
experiment  with  impure  urio  acid,  likewise  observed  a  separation  of 
charcoal. 

7.  Uric  arid,  boiled  with  ai^neous  Bichi-omaU  of  pof/ish,  gives  off 
carbonic  acid  and  ammouifi,  and  forms  a  green  liquid,  from  which  alcohol 
throws  down  a  green  substance,  and  the  transparent  colourless  Bltrate 
leaves  pure  urea  when  evaporated,   (Liebig.) 

8.  When  a  small  quantity  of  Permanganate,  of  potath  is  gTodually 
added  to  uric  acid  sugpcnded  in  water^  a  brisk  effervet^cenee  is  produced, 
and  the  (lUered  yellowish  1i({uid  contains  in  solution  a  large  qtiaotity  of 
Tuanganous  oxide.  Dot  if  the  addition  of  the  permanganate  of  potash 
to  the  uric  acid  be  coiitinited  till  the  precipitate  consisting  of  hydrated 
Juangunic  oxide  beconiea  black-brown,  and  the  liquid  colourless,  the  lillmte 
then  HO  longer  contains  niangatvose,  and  yields  ou  evaporation  nothing 
but  small,  white,  opaque  ]irisms.  (Greg<iry,  Ann.  Pharvi.  33,  336  )  [May 
not  these  crystals  be  altoxanate  of  potash  )  The  following  description 
of  tliem  by  Gregory  seems  to  favour  such  a  view,]  The  crystals,  when 
heated,  give  off  hydrocyanic  acid  and  ammonia,  and  leave  a  large  quantity 
of  cyanide  of  potassium.  Their  aqueous  solution  forma  white  precipi- 
tattrs  with  baryta-,  lime-,  lead-,  and  silver-salts;  the  baryta-precipitate 
dissolves  in  a  large  quantity  of  water;  the  lime-precipitate  not;  the  silver- 
precipitate  turns  yellowish  when  boiled;  by  decomposing  the  lead-preci- 
pitate with  j^uljihurettcd  hydrogen  water,  and  evaporating,  the  free  acid 
IS  obtained  in  transparent  prisms,  which  have  a  very  sour  taste,  and  form 
an  easily  crystaHisablc  salt  with  nmmonia.  —  According  to  another  state- 
ment of  Gregory's  (J  pr  Chem.  2'i,  273),  manganatc  of  potash  producca 
urea  and  oxalic  acid,  besides  the  peculiar  acid. 

f>.  When  00  pts.  of  uric  acid  are  heated  in  a  capacious  vessel  with 
]32  pts,  of  peroxide  of  manganese  and  204  pts.  of  oil  of  vitriol,  animonio- 
manganous  sulphate  is  formed,  and  cyanic  acid  evolved.  {Dtibereiner, 
Gilb.  7-4,  418.)  The  mixture  of  these  three  bodies  gives  off  nitric  acid 
when  distilled.  (Liebig,  Pfigg.  14,  466.)  —  When  uric  acid  is  boiled  with 
water  ami  peroxide  of  manganese,  a  peculiar  crystalline  substance  is 
formed.  (Wtihlor  ^  Liebig.) 

10,  I'ric  acid  heated  with  water  and  p«rosMff  of  leadf  is  converted 
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into  aiUatoin,  ureai  oxalic  acid,  mod  carbonic  acid.  (WdUer  A  lieUr 
—  When  uric  acid  i«  etirred  ap  witb  water  to  a  thin  palp*  aa4  (arf; 
polreii^ed  peroxide  of  lead  added  at  100',  carboole  acsd  u  CT«h«i  lb 
pefvxide  losetf  ita  ooloar.  aad  the  mass  ber<  -  '.'i-k,  nalaa  kkovai 
deficiency  of  water.     Afier  peroxide  of  lead  ..  added  lo  tke  ksMl 

till   fre^h   puniuQs   retain  their  colour,    Uiu    ii4]tud,  if  filtcn4  M, 


yields  crystals  of  ailantoin  on  coolin^^  while  urea  reinaiiM  ifl  tb*  awAr 
litjaor,  and  oxalate  of  lead  is  left  on  the  filter.  The  caH)«aie atti  • 
formed,  as  a  eecoodary  product,  by  the  action  of  tbe  peroxide  of  laAfl 
the  oxulate,  after  which  tbe  atill  remaining  uric  acid  expels  the  uitat 
acid  from  the  carhooate  of  lead;  henoe  the  equation  is  : 

C*N«HH)«  +  20  +  5HO  =  C«NWO»  t-  C»N=H«0»  ♦  C«H«0«  {WWn  h  UJa^ 
\  At.  alUutoin  un»  oiabc  arid 

;AllaDtanc  acid  is  alao  formed   in  this  reaction;  the  i]uaatitT  of  the  tfn 
^produced  varies  cuubidt^rably,  and   ia  often  very  smaU;  ODa  as  p 
><»f  lead  converts  aliantuin    into  allanturic  acid  aod    orea^    erea 

eotd,  the  urea  appears  to  ariae  from  the  allantoin,  mereljr  as  a 

product,  so  that  in   tbe  fir-^t  ata^'e  uf  the  decomposition  of  tbe 
^^lantoin   is  obtained  without  any  nrea.  (Pelouze,  S'.  Amh^  Ckim, 

6,  71;  aUo  Ann.  I'hann.  -14,    108.)  —  It    may,    therefore,    be 
lumed,  that  tbe   uric   acid   is  first  converted  Into   carbonic  a* 
lantoin,  and  the  latter,  by  the  further  action  of  the  pcroxidt^  iaio 

and  oxalic  acid ; 

Firtt:         C»iVil*0«  +  2PbO-'  +  2H0  =  C^*H»0«  -f  2CO»  +  2PbO; 
tfiicii:  C^*H«0*  +  2PbO»  ••  2HO  =  2<7N^H*0>  ^  C<Pti«0« 

(Gerbardt,  PrMt.  1,  246.}  —  [168  pts.  (1  At.)  of  arte  acid  in  hofa 
■water,  mixed  by  degrees  with  240  pta.  (2  At.)  peroxide  of  letdLtf" 
ultimately  boiled  for  some  time,  give  off*  at  first  carbonic  acid,  yirUi 
6ltrate  containing  nrea  as  well  as  alhintoin,  and  leave  on  thi'  filter  otalilt 
of  lead,  together  with  undecoraposed  nrio  acid.  \i,  therefore,  Gr-rhaj^** 
view  is  correct,  it  must  at  least  be  supjMtsiMl  that  the  ]>eroxide,  in  «et«^ 
quence  of  itJt  iuj^olubility,  exerts  a  ftirtbor  partial  tlecTompocing  Mtin 
cu  the  allantoin  iit  first  produced,  before  it  has  decompoaed  tbe  wldi 
of  tho  uric  acid.] 

11.  Uric  acid  boiled  with  water,  fii-ricynnide  of  pota^iym,  aad  reh- 
ash, yields  carbonate  of  potash  and  allantoiu,  part  of  which  U  tbn 
further  tran«tfornied  into  lantanuric  ncid  (ix.  445)  and  area  (SchlieMfV 
—  Tho  first  products  are  carbonate  of  potash  and  allantoin  :  ■ 

C»NniH)«  f  2C»-N*Fe-K^  +  4KO  *  2HO  -  C^N«HH)»  +  2(KO,COO  ♦  4CN»^tfS^ 

Tbe  allantoin  thus  formed  is  then  re&olred  by  the  action  of  tbe  «xen 
of  pota^b  (to  1  At.  nrea  there  were  used,  not  4  At,  but  6  Au  potoib), 
into  lantanuric  acid  and  urea : 


C'N»HH3«  +  2HO  ==  C*N=H*0«  +  CN'UH)*,  1 

being  perhaps  first  converted  into  hydantoic  acid,  C'N'H'O*.  (ScbJimr) 
12.    With    Urcltioriiie  of  tfoU,   uric  acid   form.^   a  riolet    tvractvil^l- 
(Proust.)  —  Mercuro»i)-ntereurtc  ni^-at^  colours  it  yellow.   (] 
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13.  Uric  aciil  ignited  iu  a  covered  crucible  with  hydrate  of  potash, 
leaves  a  carbonaceous  mu^s  coutaiuing  carbonate  and  cyauatc  of  pola^h 
and  cyanide  of  potassium,  whcreiLSj  wbcu  the  same  mixture  is  i<^^aited 
in  an  open  craciblc,  the  residue  consista  entirely  of  carbonate  of  potash. 
(Liebig&  Lipowitz,  Ann.  rUartn,  38,  356.)  —  When  fused  at  a  gentle 
heat  with  hydrate  of  potash,  urio  acid  does  not  blacken,  hut  give3  off 
ammonia,  and  leaves  cyanide  of  potassium  together  with  oxalate  and 
carbonate  of  potash.  (Gay-Lussac,  Ann.  Vhim.  Phi/$.  41,  31)8.)  —  By 
continued  boiling  with  solution  of  potash,  it  gives  otT  ammonia  atid  fui-ms 
oxalate  of  potaah.  (Kodwcias.)  —  ^.  When  a  solution  of  uric  acid  in 
excess  of  a  tolerably  strong  soliitiou  of  potash  was  heatecl,  for  several 
days,  nearly  to  tUo  boiling  point,  the  water  being  renewed  fvoni  time  to 
time  as  it  evajntratvilf  a  sliglit  evolution  of  ammonia  took  place,  but  the 
preater  part  of  the  uric  nciil  ri3ni;iiuetl  unaltered  even  after  eight  days. 
The  solution  being  left  to  stand  iu  an  upeu  vessel,  soon  absorbed  carbonic 
acid  from  the  air,  and  deposited  a  white  powder,  consisting  of  acid  urate 
of  |>ota3b,  which,  however,  after  about  four  weeks,  gradually  disap- 
peareil,  and  was  very  slowly  replaced  by  shining  tabular  crystals,  consisting 
of  tlic  potash-salt  of  a  new  acid,  Crox'tnic  acid  C"'H"'N*0'*.  The 
motlior-liquor  contitined  oxaliu  acid,  formic  acid,  lantanuric  acid,  and 
urea,  together  with  the  potaali-salt  of  another  peculiar  acid,  which,  sepa- 
rated as  a  white  powder,  on  atldition  of  sulphuric  acid;  dissolved  in  nitric 
acid  with  evolution  of  g.is,  like  uric  acid;  but  liid  not  exhibit  any  red 
colouring  when  the  solution  was  evaporated,  or  the  residue  moistened 
with  carbaii:Lto  of  ammonia;  it  likewise  ditfercdfrom  uric  acid  in  being 
soluble  in  aininouia.  The  formation  of  uroxanic  from  urio  acid  is 
expressed  by  the  equation  : 

and  that  of  the  secoadai-y  products  by  the  eq^uation  : 

Tho  oxalic  acid  [and  the  peculiar  acid  above  mentioned  Y]  may  be 
refi;arded  rs  ihe  product  of  a  further  deoomposition.  (0.  Stiideler,  Ann. 
Pharm.  78,  286.)  IT. 

14.  Uric  acid  heatetl,  with  polassium  is  dccom|>08ed,  with  emission  of 
light,  yielding  cliarcoal  and  alkali.  A  similar  reaction  with  aodiumf  but 
unattended  with  emission  of  light.  (Oay-Lussac  &  Th6nard.) 

Combinafions.  AVith  Wnt^r. — a.  Hydrai^  of  Uric  acid  f — 1.  Uric 
acid  ]»rccipitateil  from  tiio  potajjh-aolution  by  hydrochloric  acid,  forms  at 
first  a  tumefied  jelly,  probably  consisting  of  hydrate,  which,  however, 
soon  sinks  together  in  tlie  liquid/m  the  form  of  the  anhydrous  crystal- 
lised acid.  (Prout)  —  2.  The  crystallino  uric  acid,  precipitated  from  its  cold 
solution  in  dilute  potash  by  hydrochloric  acid,  always  retains  water,  part  of 
which,  however  csca|)cs  on  exposure  to  tho  cold  air,  and  the  more  quickly 
as  l!io  crystals  nro  smaller;  hence  this  water  has  always  been  overlooked. 
When  pigeons'  dung  is  exhausted  wiiii  aqueous  boras,  as  in  Bottgei's 
process,  the  tiltrate,  on  being  mixed  with  hydrochloric  acid,  deposits  the 
greater  part  of  the  uric  acid  in  small  crystals;  but  the  decante*!  liquid, 
when  left  to  stand  quietly,  deposits  much  larger  arborescent  cry&tals, 
wliicli  have  a  light  brown  colouring,  arising  from  the  presence  of  other 
organic  substaucea,  do  not  effloresce  in  the  air,  give  off  21  .52  p.  c. 
water  (4  At.  [or  rather  5  At.]),  at  100^  and  likewise  iu  suushiue,  or 
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under  a  bell-jar  over  oil  of  vttriul,  or  wben  boiled  wiUi  v&tef,  ^^^^l 

opaque  at  the  eauie  timv.  Tho  HinaUer  crystals  extibii  this  ^^^^^U 
Appeamuce  only  umler  tlie  microecope,  the  prcvioiuly  tmnsporvitt, ■■H 
cqaare  tables  then  appearing  rouf^li.  (Fritzsche,  J^.  pr,  Chaiu  17,  3CL}     1 

h.  Aqnfoiu  f'ricncid,  —  Uric  acid  Jissolves  in  1720  pts,  (^V 
in  280a  (G.bel),  in  10,000  (Proui).  in  15,000  pts.  (Uensch)  -.f  . 

an-l    in    .'HtO  pU.   (Scbeole),    in    500   (Pearson),    \u  7tiO  i  ^| 

(\V.  Henry),  in  1800   (Bonach)  of  hoilin^  water,  from  w  i  ;4^| 

in  Hm:ill  crystals  on  cooling.     The  stilution   doc^   not  pu'  a^H 

Kveii   in  col«l  wiiter  it  forms  a  cloud  with  leati  an«l  silver  -....  .  ..'•£aH 

The  cold  aolutinn  does  not  redden  li(mu»-paper,  but  tlie  hot  mIvMJ 
roddona  it  (juickly  and  strongly.  (Giibel,  Schw.  58,  475.)  ] 

Sulphate  of  Uric  acid?  —  Uric  acid  dissolves  with  brown  raii|^l 
c<»ld  oil  of  vitriol,  Rnd  is  precipitated  therefrom,  with  milky  tarbi«fl^| 
vater.  (Wctzlnr.)  Warm  oil  of  vilriol  tatiirat^  %viih  t»er]>cQtt*^^| 
viehU  on  cooling,  rather  hirgc  erystala  of  &u1pUato  of  uric  acid.  whic^^| 
DO  freed  from  adhering  sulphate  of  ammonia  by  washing  with  oJ^^ 
of  vitriol,  solution  in  warm  oil  of  vitriol,  and  crystallisation  bv  coofiu 
Tolenihly  large,  transparent,  colourless  crystals,  which  nirft  iflfl 
'without  dt-conipoaing,  and  i<olidify  in  a  crystalline  riiiiss  un  cooUti;^^^| 
doi-onipnso  :it  170'';  absorb  moisture  greedily  from  the  iiir^  and  ll^^l 
opaque  from  separation  uf  uric  acid;  and  are  decoEupo^ed  bv  ^ratef^^| 
in  Ismail  ijuanlity,  into  dilute  sulphuric  and  a  precipitate  of  Dfiff  toB 
(KritZdchf,  J.  }>r.  C/iem.  l-l,  243.)  J 

Crt/9taU.  rritMchi-  I 

C'«N*H*0« „....     168  ...  30-00  „„„.     2g-«&  | 

8  SO* «,.     320  ....  57-U  57-«l 

fl  Aq , 72  ....  1286 I4'ar  I 

C'^\*HH)»,8SO>  +  8Aq.         SCO     ....  10000     100-00  I 

Or:  according  to  I>essaigaea  {N,  J,  Pkartm.  25,  81.)  ^J 

CiON^H'O' 168     ....     3A  ar     S6-9f  ^| 

6  80»  240    ..„     M-Wl  .-„  H 

C  Aq 51     ..„      11*67/ " '"  ^B 

C»"N*H*0*,6SO«  +  6Aq.     462     ....  lOOOO     ~.     99-97  1 

The  crystiU  aulf»ed  bj  DeSMifnet  were  purified  by  drainiof  be(w«a  r«** 
pUtes. 

C/'uUm  or  LithatfB.  —  Uric  acid  is  one  of  the  weakeet  of  all  actdi  iiMJ 
aflinity  for  ealiliublc  bat^t's,  especially  for  tho  alkalis;  ncTcrtbtlowi  *J 
I  decomposed  suaps  :uid  the  uulphidca  of  the  alkali  metals  with  tbsiii4 
^bcat  (W.  Henry),  tind  ivithdrawa  half  tho  alkali  from  the  M^H 
l^lutiuua  of  tlie  alkaline  monocurhonatet^,  thereby  couv^rtiuc  Um^^H 
IkicarhonatcHj  which  in  closed  vessels  it  docs  not  decompose  lUiT^^^I 
l(Wctr.lar.)  It  likewise  diib'olves  in  aqucon.^  borax,  nml  io  M^^l 
^|)ho8phato  of  soda  f  AI.  Ure),  in  the  form  of  acid  urate  of  doda.^^! 
Urates  arc  partly  bib'tnic  or  mutrttl  =  C'XMI'iMH)*,  partly  iwiiMidl^H 
add  =  C'^NMPMO".  From  tlio  mutral  alkaline  urut^s,  even  o^H 
acid  abstracts  half  the  alkali.  (Dcuseh  &  Alhin.)  Nearly  «11  tbitflH 
aro  ineolublo  or  sparin^rly  soluble  in  water.  l 
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Add  Urate  o/Antmonui.  •—  Neutral  urate  of  ammonia  cannot  be  prepared  in 
any  way  (Bensch  &  AlLao.)  —  The  add  salt  occurs  in  many  human  urinary  calculi; 
it  forms  the  principal  part  of  birds'  and  serpents'  urine.  —  Urio  acid  abstracts 
ammonia  from  the  aqneoas  solution  of  sesquicarbonate  of  ammonia,  till 
that  salt  is  converted  into  the  bicarbonate.  (Wetzlar.)  When  immersed 
in  aqueoas  acetato  of  ammonia,  which  thereby  acqaires  the  power  of 
reddening  litmus  slightly,  it  is  converted  into  urate  of  ammonia,  part  of 
which  dissolves.  Similarly,  in  a  solution  of  diphosphate  of  ammonia, 
only  in  this  case  the  liquid  does  not  acquire  any  acid  reaction,  and  holds 
in  solution  a  larger  quantity  of  urate  of  ammonia.  In  solution  of  sal- 
ammoniac,  on  the  contrary,  it  remains  unaltered.  (Gm.)  —  Uric  acid  dried 
at  100°,  does  not  absorb  ammoniacal  gas  at  any  temperature  between 
0**  and  170^  {Bensch.)  —  1.  Uric  acid  heated  with  excess  of  aqueous 
ammoniac,  swells  up  to  a  mass,  which,  after  washing  and  drying  over  lime, 
appears  white  and  amorphous,  and  amounts  to  110-18  pts.  for  every  100 
pts.  of  acid  used.  (Bensch.)  —  2.  Uric  acid  suspended  in  water,  and 
mixed  with  excess  of  ammonia  while  the  liquid  is  boiled,  yields  the  salt 
in  needles,  which  must  be  dried  over  lime.  (Bensch.)  —  3.  If  a  large 
quantity  of  water  be  used  in  this  process,  and  the  liquid  filtered  boiling 
not,  it  yields  on  cooling  a  white  curdy  mass  of  the  same  salt,  which  may 
be  dried  over  lime  in  an  atmosphere  of  ammonia.  ^Bensch.)  —  4.  The 
hot  aqueous  solution  of  acid  urate  of  potash  forms,  with  sal-ammoniac,  a 
white  precipitate,  which  is  to  be  washed  with  water,  then  boiled 
with  it,  whereupon  it  swells  up  strongly;  and  lastly,  dried  over  lime. 
(Bensch,  Lehmann,  J,  pr.  Chem.  25,  15.)  —  5.  An  aqueous  solution 
of  neutral  urate  of  potash  is  precipitated  by  neutral  oxalate  of  ammonia. 
(Coindet.) 

Colourless  amorphous  mass  or  needles. 

Benich. 


10  c    

5  N    

60    ., 

70     .. 

,..     32-43     .... 
..     37*84     .... 
...       3-78     .... 
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(3)  dried 
(1)  at  100".  (2)  at  140*.     over  lime. 
....     32-60     ....     32-43     ....     3226 
....     37*65     ...     37-89     ....     38*14 

7  H    

7 

3*92     ....       3-85     ....       3-91 

6  0    

48 

....     25-83     ...     25-83     ....     25*69 

C»WH'(NH<)0« 
Or: 

NH» 17  .... 

CW*H*0«     168  . ... 

185     . 

9-19     

90*81 

...  100-00     100*00     ....  100-00     ....  lOO'OO 

Bensch.            Lehmann.           Coindet. 
(2)              (4)             (4)                a.             ». 
...     8*97     ...     9-39                            16-04  ....  8*68 
86*46 

185 


100-00 


The  salt  (a)  analysed  by  Coindet  {Bi6L  Vniv.  30,  490)  is  that  obtained  by  (5) ; 
b  is  found,  aa»>rding  to  that  chemist,  in  the  urine  of  birds.  But  the  eiistence  of  the 
former  salt,  which  would  be  neutral  urate  of  ammonia,  is,  according  to  Allan  &  Bensch, 
extremely  doubtful.  —  Liebig,  by  burning  the  ammonia-salt  with  oiide  of  copper* 
obtained  2  vol.  carbonic  acid  gas  to  1  vol.  nitrogen  =10  :  5. 

The  salt,  when  heated,  first  gives  off  its  ammonia.  (Fourcroy.)  — 
Pure  urate  of  ammonia,  in  the  moist  state^  does  not  undergo  any  altera- 
tion by  exposure  for  months  to  light  and  air;  but  if  it  contains  other 
animal  substances,  which  appear  to  act  as  ferments,  it  is  converted  into 
aoid  oxalate  of  ammonia,  a  certain  quantity  of  oxygen'  being  at  the  same 

1  B.^ 
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tim«  tmuformed  Into  emrlMaie  aeiiL  f  J.  Ste'vy.)  —  The  noiift  ibm  d^ 

wblte-bea-U'i  nea-«a2le.  vhicl^  in  addiciaa  Co  arose  of 


a  cf;rt.i  a  '-^^ar.tiiT  of  animal  matter,  cfaao^?:?.  w&«zi  kepc  fer  t»»  ■■i* 
in  a  lo<v««'.7  cio-«*i  zlaas  ve&ieL  in:o  a  ms  vkich  snell*  of  uniiU  ai 
^.in. :  ar. :.  Iik<?  cc<>  Ia:ter  «a'o^tance.  i^  voire  aik*i  ujmpmed  of  vat- 
sct.i.'  c  o:*y?ta:*  •>:;  the  oitsi-itf,  while  the  iaterior  i*  coi-MKred  br»wa  Wi 
sJih-.i-iu. :■:  zijiihl^  in  water.  The  iame  •iecumpcriti'Mi  takes  pi inr  w a 
ii.fi  •Ixrk:  ba*  the  •jnactitT  •/£  cxalate  of  anunoBA  Eocs  pcwaoc«l  u  Mt 
to  .T'^i:.  Is  ^e-I  f;I<>.';eti  ve-*:!-*  coutalnln^  bat  licue  str  (vaxL.nfe 
ih:.--;  'r:rrTir.:Ttar.'Tns.  U  converteil  iato  a  niistKre  «>f  36  pCf.  BitrogafU 
cr.i  'U  p:s.  »:arbonic  as.-L-i  -  :i:e  urine  an>[er7oe«  bat  lltxit  cfaia^  M 
&'.- ;  ;!r;n^  anv  acici'  nuwa;  otliur.  and  contaziua^'  ocir  sraen  of  osfic 
af:  -L  r*in".U:i:j  :r'.;:i  the  l^'X-mpeiLion;  no  oxalic  ^eid.  li  formed  v^tk 
m-.iit  Tirin.'  i:  Ueate«l  fur  =..r.ie  time  to  100'  ia  a  closed  vesvcl,  bot  aluie 
'pin:::^.  if  it  >.<:  m:xe<I  wi:ii  pclreridcvi  peroxide  of  snogaxiefe.  <J.  Pitj; 
X  El'ph.U.  J.  :5»?.  2:/4:  3>,  -ii*?.*  — Brf:j«  -.:«.x&«r  prod=cr»  nrsfd  a* 
r-'icn.:i  ire  k'.-.Tr.. .'  .^  c^rhi-;*  -ren:a:cre  to  •'alcala^s  the  resales  iCizirlHGKeCr.iA^.a 

Crate  '^f  a.'!:r^  =.ia  imnierset!  in  kjilrodiloric  acxd  svelU  Bp,  ul 
after  a  vhUe  yieM.-^  free  crio  acl>l  in  the  form  of  a  cz7?taUiBe  poTOB 
/BeLcol.  :  t.r.t  f<r  tl.-?  complete  removal  of  the  ammonia^  tlie  salt  BBStbi 
<i:_-^:;tei  X7:ih  tie  hy>irochloric  acid  for  24  honis;  acetic  acid  act«  ol 
r:'  re  ^*  wly.  t  Leliniann.  >  Commom  salt  or  phosphate  of  soda  codt«b 
i:ru,te  <.i  an:in<:o:a  -ii^iolved  in  water  into  orate  of  fioda.  (Ueintz.)  CnS 
«f  a!:in;*.nia  •iU.«-.-Lrejs-  accoriling  to  Front,  in  480  pts.,  and  accordin*  fit 
BeuaoL.  in  IrTOS  r^i-i.  of  water  at  1^%  more  abondanilT  in  hot  vatK 
Fr<.m  a  :u:xt':re  *.i  unc  dc^M  and  urate  of  ammonia,  the  latter  salt.lw<>p 
the  mor^  sc-Iul-Ie.  is  extracitid  in  greater  qaaatity  hj  boilioc  for  i  fhn: 
time  with  water.  <  Eng.  Marchand.)  Ti:e  Eotntion,  when  boiled  fori 
locger  time,  ^^t'?  '^tt  ali  it^  ammocia,  and  depoeita  crystalline  nrie  aeii 
(Bcrn:^'h.'t  Acetate  cr  bydrcchlonte  of  ammonia  precipitates  the  inV 
ot  nmmoiiia  fr>.-m  it  in  the  amorpboud  state.  (Bence  Jones.)  Uxate  if 
ammt^nla  disecLres  but  sparin^rly  in  aqueons  ammonia;  cozuequetllft 
carbonate  cf  amm:-n!a  added  to  a  solotion  of  uric  acid  in  ezcetfc  oi  pottA 
or  soda,  thrown  dow::  tLe  greater  part  of  the  uric  acid  in  the  form  of  dt 
animoDia-»lt.  althouch  a  considerable  quantity  of  ammoua  is  at  tb 
same  time  set  free.  ^^W.  Henry.) 

I'l-iiU  </  A'KKiotiii  icith  Gfy^TQcoL  —  A  solution  of  1  At.  gljrcocol  tai 
I  Ac.  urate  vf  ammonia  in  hot  water,  yields  on  cooling,  a  qnaotitT  d 
liakc^,  which  tncrtu^k^  on  addicion  of  alcohol,  and  appear,  when  exasuati 
bv  tho  micrcsooi'e.  to  consist  of  small  prisms.  (Uorsford,  AniuF/^tr»' 
60,  38.) 

Oywta^s  drie^  .r.'r  cJ  ■;/ rUrioi,  HonJbid. 

14  C  *»4  32-31     32-49 

«;  N     .  S4     ...     32-31 

l.»  H 12        .       4-61     „       4*40 

10  o        .  ?0     ..,.     3a-77 

l*'*'N*ll\NH'^0*  •  L*.NK'0*  260       .  100-00 

r»\n-    or    l\>T\.-iii.  —  !.    r  ..?ic. — Uric  acid  dissolres   reidilr  B 

•\r(  o-  oi'  |u  t:i>h.  tV>:ttit:i^  :i  •i-|u: :  which  has  a  swoetitrh  taste,  frotht  li^ 

M|i-twi!vr.  ;uid  i«t  v>iv:{  u.aod  o\on  by  carbonic  acid.   (Scheclei)    T^ 

M>ipitato  fi'imi'd  by  oariK'uio  :io.d  ij  acid  urate  of  potaab^  which  ■tis' 
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forms  a  jelly,  ami  then  contracts  to  a  poxvder;  but  a  consitlcniljle  portion 
of  It  remaiDs  rlissolveiJ  lii  the  bicarbonate  of  poia.'-Ii.  (Wi^'hler  A  i.irlii^', 
Ann.  Phavm.  26,  342.)  Ba.-^ic  urate  uf  pot:i*(ii  furtns,  with  ciirbonate  of 
amiiinniu,  a  precipitate  uf  urate  of  aniniouia,  and  precipitutes  all  ealld  of 
tho  eartby  alkalis,  earths,  ami  heavy  metallic  oxides.  (\V",  Henry.) 

h.  NeiUrKd.  —  1.  Uric  acid  is  added  to  a  cold  dilute  aolution  of 
potaiili  free  from  carltoiiic  acid,  \in  lou^  as  it  remains  dear;  tlic  solution, 
boiled  in  a  retort  till  delicate  needles  separate  out;  then  taken  otf  llio 
fire,  and  decanted  after  a  few  minutes;  and  tho  needles  washed,  first 
with  weak  and  then  with  strong  ;ilcohoI.  (Allan  &  Benscb.)  —  2.  A 
solution  of  1  pt.  of  hydrate  of  potash  free  from  carbonic  acid,  in  15  pts. 
water,  is  ^turated,  at  ordinary  tenipcraturea,  with  uric  acid  auspfude*! 
in  water  and  added  in  fiucceft>*ive  portiuns;  the  clear  solution  he;ited  in  a 
llusk  an<l  mixed  with  twice  ita  bulk  of  hoiling  80  percent.  nEcohcd;  strong 
potash-ley  dro]»l  into  tlie  mixture,  which  remains  clear  and  depnsila 
bundles  of  necillcs;  and  tho  inothcr-lii^uor  decanted  froux  these  after 
cooling':  and  the  iicedics  washed  several  times  with  a'cohol  by  dectiu- 
tation,  iheu  on  the  fiiter  with  etiier,  freed  from  tho  ether  by  cv.tp'iralion 
in  vacua,  and  dried  completely  in  a  current  of  ;iir  free  from  carbonic 
acid.  During  tho  whulo  operation,  the  air  must  he  completely  excluded, 
because  the  carbonic  acid  contained  in  it  %rould  exert  a  decomposing 
action.  (Benech.) 

Colourless  needles,  or  soft  white  crybtalline  powder,  having  a  strong 
caufilic  tu«te.  (Alkn  &  Bensoh.) 
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4  N    , 
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AO      

32-0     . 

14-13 
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244-1     . 

...  100-00 

10000 

Tlte  crystals  are  anhTdraiu.  and,  after  drying  at  ordinary  temperatures  in  a  atream 
of  hydrogen  or  of  air  free  from  carbonic  acid,  do  not  undergo  any  furttier  diminution  of 
wcigiitat  V»^°.  (Alliin  &  Bemcli.) 

The   cr3rB(nls  turn   yellow   at    150°,  black  at  higher  temi>craturM, 

then  melt,  iind  pJowly  burn  to  a  white  residue.  The  moiat  or  dissolved 
salt,  when  brou^-Iit  m  contact  with  carbonic  acid,  rapidly  absorbs  that 
ga*,  and  U  converted  into  acid  urate  of  potash.  100  pts.  nf  the  dry 
cryatalsj  moistened  nnd  introduced  into  an  atmosphere  cuntaining  car- 
bonic acid,  then  dried  ajrnin  at  IftO",  exhibit  an  increase  of  wei^'ht 
amounting'  to  IB-ia.'j  pts.,  because  1  CO'  and  I  HO  have  been  added  to 
them,  the  products  beiiii;  1  At.  ricid  urate  of  pulu^h  and  I  At.  carbonate 
of  polagh,  easily  removable  by  water.  (Beuseb.)  244*4  (neutral  salt)  : 
22  +  0  =  100  :  I2-fiS.  — The  i-alt  is  gradnnUy  resolved  by  boilinp  with 
water  into  the  acid  urate  and  free  potash.  It  dissolves  in  90  jls.  of 
water  at  15^,  the  tlissolved  portion,  however,  appearing  richer  in  pota&h 
than  the  residue,  —  very  sparingly  in  alcohol,  and  not  at  all  in  ethci'. 
(Allan  &  Beusch.) 

f.  Acid,  —  Formatii^n,  1.  Vy  the  action  of  carbonic  acid  on  tho 
baaio  or  neutral  salt.  —  2.  By  llio  action  of  uric  acid  on  a<^ueona  cat- 
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bonato  of  potash.  Uric  acid,  immersed  in  a  conccutrated  soIuUou  ^H 
neutral  carbonate  of  potojil),  swells  up  to  a  jelly  consisting  of  thi«  ot^H 
wbich  (Iocs  not  pcrcrptibly  liiesolve;  as  the  bicarbonate  of  potash  foru^H 
at  the  same  time  gra^luall^'  givcM  off  carbonic  iicid  in  open  vesseU,  Q^H 
decurapoBttion  goes  on  slowly,  if  sufficient  uric  acid  is  present,  till  t|^H 
whole  of  tlic  carbonic  acid  is  expelled.  The  solution  of  carbonate  ^^| 
potnM)  in  8  pts.  of  water  dissolves  a  small  quantity  of  uric  acid,  which,  ^H 
a  tihort  time,  is  almost  wholly  precipitated  ae  acid  urate  of  potash;  d^H 
solution  in  24  pts.  of  water  takes  up  a  large  quantity  of  uric  acid,  thJ^H 
quickly  becomes  turbid,  and  deposits  thick  flakes  of  acid  urate  of  potaJ^H 
and  the  filtrate  exhibits  the  same  reaction  with  frc^h  uric  acid,  till  d^| 
-whole  of  tbe  potash  is  converted  into  urate,  a  large  quantity  of  whi^H 
then  remains  dissolved  in  the  water.  The  solution  in  100  to  200  p^H 
of  water  dissolves  uric  acid  quickly  and  abundantly;  the  undisEolr^H 
portion  is  free  from  potash,  and  the  solution  contains  acid  urate  *1^H 
bicarbonate  of  potash.  (Wctzlar.)  —  [Hence  it  may  be  concluded  tli^H 
acid  urate  of  potash  is  much  more  soluble  in  pure  water  thun  in  wat^^| 
containing  carbonate  of  potash.]  —  When  uric  acid  is  gradually  addi^H 
to  a  boiling  solution  of  1  pt.  neutral  carbonate  of  potash  in  90  pia.  wat«flH 
2  pts.  of  the  uric  acid  are  takeu  up,  with  evolution  of  carbonic  acid,  aa^^ 
the  solution  on  cooling  deposits  crystalline  nodules  of  acid  urate  of 
potash;  at  a  lower  tonifierature  it  takes  up  much  loss.  (Lipowiti.)^^H 
A  perfectly  neutral  solution  of  acetate  of  potash  boiled  with  uric  Mi^^| 
acquires  the  property  of  reddeuin;:  litmus,  doubtless  from  liberation  c^^ 
acetic  acid;  but  on  cooling,  the  urio  acid  is  deposited  almost  free  from 
potash^  and  the  liquid  retains  but  a  slight  acid  reaction.   (Lipowiiz.) 

PiTpartUk^n.  —  A  solution  of  urio  acid  in  potash-ley,  or  of  the  neati 
rait  in  water,  is  precipitated  by  passing  carbonic  acid  through  it; 
granular  salt  thereby  precipitated  washed  with  cold  water  and  dist»oli 
in  boiling  water;  and  the  solution  cooled,  whereupon  it  deposits  fliaki 
which  dry  up  on    the  Biter  to  an  amorphous  mass.  (Bcnsch.)  —  2. 
warm  solution   of  pola«h  saturated  wiih  iiric  acid,  is  evaporated  to 
consistence   of  a   pulp :    this    mass   washed   by  stirring   with    a   on 
quantity  of  cold  water;  and  tbo  residue  strongly  pressed  between  paj 
and  crystallised  from  solution  in  hot  water.  (Braconnot.)     [U  thU  pt 
vrrc  conducted  without  cont^ict  of  air,  the  neutral  ult  would  be  obtuiuHl;  but  «* 
carbunic  acid  in  the  air  partly  converts  this  salt  into  the  acid  salt,   Gmcnnhot's  pri 
niuit  be  regarded  as  a  muturu  of  the  neutral  and  acid  uJtf,  a  view  vhicb  ia 
rorroboritrd  by  Braconnot 'a  descripttoD.] 

Pirtpetiies,     White,  granular  or  aggregated  amorpboua  mass,  tastel 
and  neutral.    (Dcnsch.)     \Mtitf,  crjrflt&Ular.  ilkiOine.  nnd  sweet.  (Braconoot.) 

At  100*.  Benidi.       Kodwelis.       Bvtatd,     Bneoaaat. 

KO 47'2     ....  22-89  ....     22  30     ....     23-65     ....     29*89 

IOC 60-0     ....  2010  ....     28-58 

4N 460     ....  2Mfl  ... 

3  11  30     .  .  1-45               1-C;i 

5  O iOO        .  19-40 

C"N*U»KO«  „.    206-2    ...,  lOO'OO 

The  snil  yields  cyanide  of  potaRsinm  when  ignited  alone,  and  ml] 
cyanido  when  ignited  with  sulphur.  (P<ibereiner.)  Ir  iibsorbs  rarboak 
fr»m  tbe  air.   (Kmconnot.)      [Hccaure  bif  uilt  was  pnrtly  nmtral.]      ItlllflBolmi 

7flO  pt«.  of  water  at  20^,  and  in  79  pta.  of  boiling  water.    (1 
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It  scarcely  dissolves  in  water,  excepting;  at  a  boiling  heat,  and  separates 
oat  again  almost  completely  when  left  to  stand  for  some  time.  (Braconnot.) 
The  hot  solution  aoliilifies  by  slow  cooling,  to  a  transparent  gelatinous 
Inmp.  (VVetzlar.)  The  aqueous  solution  is  precipitated  by  sal-ammoniac, 
bicarbonate  of  potash,  or  soda,  and  by  salts  of  barium,  lead,  and  silver, 
but  not  by  sulphate  of  magnesia.  (Bensch.)  The  salt  does  not  dissolve 
in  alcohol  or  ether.  (Bensch.) 

Urate  of  Soda.  —  a.  Basic.  —  Like  the  potash-salt. 

h.  Neutral.  —  Prepared  by  the  same  two  methods  as  neutral  urate  of 
potash.  The  first  of  these  succeeds  better  with  the  soda  than  with  the 
potash  salt;  in  applying  the  second  in  this  case,  only  one  volume  of 
alcohol  must  be  added  instead  of  two,  and  the  nodules  thereby  separated 
washed  as  above  with  alcohol  and  ether.  —  The  solution,  concentrated  by 
boiling,  deposits  the  salt  in  hard  nodules,  which  have  a  very  strong 
alkaline  reaction,  and  dry  up  to  a  tolerably  hard  white  powder. 
(Bensch.) 

CryMtaU. 

2NaO 62-4 

IOC 60-0 

4  N 56-0 

4  H 40 

6  0 48-0 


Allan  & 

Bensch. 

Rensch. 

27-08     .... 

27-09     .. 

..     27-3* 

2604     ... 

26-39 

24-30     ... 

25-15 

I  74     .... 

1-79 

20-84     ... 

19-53 

CWNni2NVO«  +  2Aq 230-4     ....  lOO'OO     100-00 

The  crystals  analysed  by  Bensch  were  previonsty  dried  at  120''  in  a  stream  of  air 
free  from  carbonic  acid ;  those  analysed  by  Allan  &  Bensch,  in  a  stream  of  hydrogen 
«t  lOO*. 

The  crystals,  after  drying  at  100**,  give  off  2  At.  water  at  140**. 
They  decompose  at  150°,  melt  at  a  stronger  heat,  and  leave  a  black 
residue,  which  ultimately  burns  white.  The  moist  crystals  are  decom- 
posed, even  by  the  carbonic  acid  in  the  air,  into  acid  urate  and  carbonate 
of  soda.  100  pis.  of  the  crystals  dried  at  100°  and  introduced  into 
carbonic  acid  gas,  after  being  moistened  with  water,  exhibit,  after  drying 
at  100°,  an  increase  of  weight  amounting  to  9'D42  pts.,  arising  from 
1  At.  carbonic  acid,  the  product  being  C»«N«H*NaO«  +  NaO,CO'. 
230-4  :  22  =  100  :  9*55.  (Bensch.)  —  The  crystals  dissolve  in  62  pts.  of 
water  at  15°,  the  soda  being,  however,  taken  up  in  rather  larger  pro- 
portion, and  the  undissolved  portion  containing  therefore  a  certain 
quantity  of  the  acid  salt.  (Allan  &  Bensch.) 

c.  Acid.  —  Occurs  in  gouty  concretions.  (Wollaston.)  —  Formation. 
By  the  action  of  carbonic  acid  on  the  neutral  salt.  —  2.  By  treating 
uric  acid  with  aqueous  carbonate,  borate,  phosphate,  or  acetate  of  soda. 
—  Uric  acid  exhibits,  with  neutral  carbonate  of  soda^  nearly  the  same 
reaction  as  with  carbonate  of  potash,  excepting  that  a  lower  degree  of 
concentration  is  sufficient  to  prevent  the  solution  of  the  resulting  acid 
urate  of  soda.  (Wetzlar.)  The  reaction  with  a  boiling  solution  of  car- 
bonate of  soda,  is  also  similar,  in  every  respect,  to  that  already  described 
with  boiling  carbonate  of  potash.  (Lipowitz.)  —  Uric  acid  dissolves  in 
aqueous  boraxj  even  when  sufficient  boracic  acid  is  added  to  redden 
litmus,  only  more  slowly  in  that  case,  —  forming  acid  urate  of  soda, 
which  is  precipitated  if  the  solution  is  strong,  the  liquid  then  taking  up 
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a  frcsli  quantity  of  urio  acid.  (Welzlar.)  A  concentrated  solutioa  of 
borax  tiiKos  up  lens  uric  ncid  thau  a  dilate  eolation.  (Dottger)  A 
Bulutlon  of  borax  in  20  pis  of  water  (if  less  water  U  i»resent,  the  umtc 
Eoda  wliit-li  coats  the  uric  ncid  preveuts  the  solution^  takes  up  a  la 
quantity  of  uric  acid,  and  on  cooling  deposits  acid  urut«  of  sod»,  aiuuu 
ing-,  when  dried  at  lOO"",  to  17  02  per  e«nt.  (Kodwci.ss.)  A  eolutiuo 
1  pt.  borax  in  00  pta.  water  dissolves,  even  at  a  moderate  heat,  rather 
more  than  1  pt.  of  uric  acid,  and  on  cooling'  deposits  gelatinous  urate  of 
EOila,  part  of  which  however  remains  in  solution.  A  solution  of  ho 
of  the  above  stren^'th,  mixed  with  excess  of  boracic  acid,  dissolves 
same  quantity  of  uric  a*.'id,  but  on  cooling  deposits  the  whole  of 
resulting'  urate  of  soda.  (Lipowitz.)  —  With  ordinary  diphoaphaU  of 
(2XaO,HO,PO')  uric  acid  forms  acid  urate  of  soda,  the  pho3phekt« 
eoda  being  also  thereby  rendered  acid.  (Alex.  Ure,  Jiepcrt.  75,  B5 
When  uric  acid  is  boiled  with  this  salt,  a  large  quantity  of  it  di^^olve^ 
eo  tliJit.  on  cooling,  a  bulky  precipitate  of  urate  of  soda  is  formed, 
altlnHi^h  a  lar^'o  qimntity  still  remains  in  solution;  when  uric  acid  is 
boiled  with  ordinary  acid  phosphate  of  eoda  (NaO,2HO.PO*),  only  s 
small  quantity  of  it  dissolve;:.  (Lipowitz.)  The  solutit-u  of  uric  acid  in 
ordinary  diphosphate  of  soda  yields,  on  cooling,  tiifis  of  needles  of  urate 
of  soda.  (HeintK,)  Bird  [Loud.  Med.  G<n.  1844,  Au;;.)  regarded  these 
crystaU'  as  a  compouud  uf  uric  acid  with  phosphate  of  soda,  inasmuch  as 
they  left  the  latter  salt  when  ignited;  but  Heinta  obtained  carbonate  o£ 
uoda.  The  mother-liquor  of  these  crystals  boiled  with  fresh  uric  acid, 
yields  on  coolin;:^  a  small  deposit  containing  less  soda;  aud  by  repeatedly 
uoiliug  tho  motber-liouor  with  fresh  acid  and  cooling,  a  deposit  of  ario 
acid  is  finally  obtained,  which  contains  only  a  trace  of  soda,  and  exbibiti 
tho  form  of  long  rhombic  tables  with  truncati-d  corners,  like  the  uric  acid 
whicli  separates  from  urine.  —  With  phosphate  of  eo<la  and  ammonia, 
uric  acid  behaves  as  with  pbosphatc  of  soda,  cxceptinj^  tliat  the  preci- 
pitate which  separates  on  cooling,  consists  of  a  large  quantity  of  nrato  of 
ammonia  with  a  small  quantity  of  urate  of  soda.  (Heintx,  Ann,  Phdirm. 
55t  02.)  —  Uric  acid  does  not  decompose  a  solution  of  common  mJt,    (Gm  ) 

—  It  dissolves  abundantly  in  warm  aqueous  acft/ttr.  of  goda,  and  crystal- 
lises partially  and  free  from  soda  on  cooling,  while  the  rest  remaint 
dissolved  an  soda-sfiU  in  the  liquid,  which  becomes  turbid  on  addition  of 
a'  etic  acid,  hydrochloric  ncid,  or  Eat-ammoniar,  especially  if  the  side*  of 
the  vessel  be  rubbed  with  a  gloss  rod.  (Gm.  Ileidfib.  Jaht-h.  d.  Lit,  1R23^ 
7C7.)  —  3.  By  decomposing  orate  of  ammonia  with  chloride  of  fiodium. 

—  Acid  utato  of  ammonia  dissolves  at  a  boiling  heat,  more  abundantly 
in  water  containing  common  salt  than  in  pure  water,  and  the  solutioa 
on  cooling  deposits  an  amorplions  powder,  consisting  of  acid  urate 
soda  and  a  very  sniall  quantity  of  urate  of  ammonia,  while  ^al-amnioniaa 
remains  in  tho  mother-liquor.  Tho  ammonia  in  the  precipitated  )iowd 
amounts  1o  only  0*06  to  O'OO  percent.,  the  quantity  being  smaller  as 
tho  solution  of  salt  is  more  saturated.  When  uric  acid  is  buiUvI  with  a 
solution  of  common  salt  containing  ammonia,  the  filtrate  on  cootia|; 
yields  needles,  containing  rather  more  than  1  At.  umtc  of  auiuionia  t^ 
1  At.  urate  of  soda.  (Heintx.) 

For  ex|ieriuieut«  on  the  difTereut  degrees  of  solubility  of  urio  ncid  la 
water  contjkining  small  quautitiea  of  carbon.ite  or  borate  of  Aminoiu>v 
potash,  or  soda,  whence  it  appears  that  carbonate  and  iKirate  of  potash, 
and  tborcfuru  also  tartariseu  borax,  are  the  best  solvent*  for  uriiuxT 
calculi:  vid,  AIox,  Urc.  {J.  Chim  vied.  IS,  63.) 
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Preparation,  1.  Carbonic  acid  is  passed  tlirongh  the  aqueous  solu- 
tion of  the  neutral  or  basic  salt,  and  the  small  nodules  thereby  separated, 
-washed  on  the  filter  with  cold  water  and  dried.  (Bensch.)  —  2.  A  boiling 
solution  of  uric  acid  in  soda-ley  is  mixed  with  bicarbonate  of  soda^  and 
the  small  needles  which  separate  treated  as  above.  (Bensch.) 

The  salt  when  dry  is  a  white  light  powder,  and  its  aqueous  solution 
is  neutral  to  vegetable  colours.  (Bensch.)  After  drying  at  100°  it  gives 
off  4-54  p.  c.  (1  At)  water  at  ITC.  (Bensch.)  When  heated,  it  car- 
bouises  quickly  without  fusing,  emits  an  animal  empyreumatic  odour, 
and  leaves  a  residue  of  charcoal,  cyanide  of  sodium,  and  carbonate  of 
soda.  (Fourcroy.)  By  dry  distillation,  it  yields  carbonate  of  ammonia, 
hydrocyanic  acid,  pyro-uric  acid,  und  empyreumatic  oil.  (WoHaston, 
Phil.  Trans,  1797,  386.)  —  It  dissolves  in  1150  pts.  of  water  at  IS"*,  and 
in  124  pts.  of  boiling  water,  forming  a  solution  which  is  precipitated  by 
alkaline  carbonates^  and  by  baryta,  lead,  and  silver  salts.  (Bensch.) 


NaO  

At  100^ 
31-2     .. 

..     16*40 
..     31-55     .... 
..     29*44     , 
..       1-58     .... 
...     21*03 

BenKh. 

IOC   

COO     .. 

31*34 

4  N  

5S0     .. 

3H  

30     ., 

1*75 

5  O   

... .     40-0     , 

C"W*H5NaO« 

NaO  

10  C   

190*2     ., 

At  100». 
....     31-2     ., 
60*0     .. 

...  100*00 

15-66 

30*12 

28-11 

201 

2410 

Beiuch. 
....     15*41 
29*99 

4  N  

56*0     ., 

4  H  „ 

6  O  

4*0     .. 

48*0     .. 

....      213 

CioN^H'NaO«  +  Aq. 

....  199*2     .. 

10000 

Nbutrai*  Urate' op  Lxtiiia. — Obtained  by  dissolving  uric  acid 
and  carbonate  of  litbia  in  warm  water.  —  1  pt.  of  uric  acid  and  1  pt.  of 
carbonate  of  lithia  form,  with  90  pts.  of  water,  at  a  temperature  some- 
what above  50^  a  solution  which  remains  clear  after  cooling.  At  a 
boiling  heat,  nearly  4  pts.  of  uric  acid  dissolve,  with  evolution  of  carbonic 
acid,  in  1  pt.  of  carbonate  of  lithia  and  90  pts.  of  water;  the  solution 
thus  saturated  solidifies  on  cooling  to  a  jelly,  which  becomes  liquid  again 
when  heated,  and  yields  by  evaporation  white  crystalline  nrate  of  lithia, 
free  from  carbonate.  1  pt.  of  hydrate  of  lithia  dissolved  in  water, 
takes  up  6  pts.  of  uric  acid  and  yields  the  same  salt.  —  The  salt  dried  at 
100°,  contains  17108  pte.  (nearly  1  At.)  uric  acid  to  288  pts.  (2  At.) 
lithia.  —  The  salt,  if  not  too  strongly  dried,  dissolves  in  60  pts.  of  water 
at  50°,  without  separating  out  on  cooling;  but  at  higher  temperatures,  it 
becomes  yellowish  and  sparingly  soluble.  In  consequence  of  the  easy 
solubility  of  urate  of  lithia,  carbonate  of  lithia  is  well  adapted  for 
separating  uric  acid  from  serpents*  urine,  Ac.  (Lipowits.) 

Urate  op  Baryta. — a.  Neuiral.  —  1.  Obtiuued  by  precipitating 
an  aqueous  solution  of  neutral  urate  of  potash  with  a  small  quantity  of 
chloride  of  barium,  to  remove  the  carbonic  acid,  and  treating  the  61tTa(e 
with  an  additional  quantity  of  chloride  of  barium;  the  salt  then  sepa- 
rates in  the  form  of  a  heavy  granular  precipitate.  —  2.  By  adding  nrio 
Rcid  to  an  excess  of  baryta-water  saton^ed  at  a  boiling  heat.*—  TEe  Mlt 
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ifi  heavy  and  gmDular,  and  exhibits  in  tbe  nqumcoB  solstid*  i  «■ 
alkaline  reaction.  It  gives  off  5*69  p.  c.  (2  Ae.)  water  at  I7i»  ;  Wt» 
dccunipu6e  al  180^;  melts  and  blackens  at  a  strooj^r  hot  i>i  h 
sluwly  burns  to  a  wliito  residue.  It  ab^rbs  carbonic  acid  witlitnii 
Dissolves  without  decomposition  in  7900  i^ls,  of  cold,  aad  it  i4Mi 
of  boiling  water.  (Allan  &,  Benscb.) 


2B«0 
IOC  ..., 
4  N  .... 
2K  .„ 
4  0    .„ 


At  I  ro'. 
....  IM^ 


ATUa& 


66-0 

2-0 

520 


50-53 
19-79 

18-47 

0-6C 

10-35 


49-lY 
SO'U 

0^ 


C'X^H'fliSO* 


2  BaO  ....„ 

IOC   

4  N  . «, 

4  U  ^^7.... 

6  0  


303-2 


At  10C». 
....  1532 
....  GOO 
..«     56-0     .„ 

....       4-0     _ 
....     480     „. 


lOO-OU 


47*69 

17-44 

1-25 

14-94 


AXUn  h 
Boocli. 
46-81 


C*N'H'Ba'0«  +  2A9.      321-2     «..   lOOOO 
The  salt  was  dried  in  ■  current  of  hydrogen  nt  170*  and  at  100*. 

6.  Add,  —  Produced,  with  evolution  of  carbonic  acid,  when  orif 
is  boiled  with  water  and  carbonate  of  l*aryta.   (Welzlar,   BenscK.h 
solutions  of  aeid  urate  of  potajsli  and  excet^  of  chlaridc  of  Irariua 
the  salt  in  the  form  of  a  white  amorphous  {yowfler,  which  roiut  bv 
with  hot  water;  it  burna  easily  and  witliout  fa^ion.    and  ia  not 
wuter,  alcohol,  or  ether.   (Ben»:h.)     According  to  Wetxlar  and  Kodvflii 
the  salt  is  sparingly  soluble  in  water. 


BtO 

IOC/ 

4  N 

^lOo^ 

76-6    .. 

-«    60-0    . 

u-t 

„     30-21     .... 
.     2»'M     .... 
.     22-OS 
.       1-97     -.. 

.     2'3'U8 

Benach 
....     300« 
....     23*74 

f>H 

70 

5-0    .. 

„...      66'0 

.».       21g 

KodvcM 


3131 


C»N*U>BaO*  +  2Aq.      253  6     ....  100-00 
S6nrd  {Anm.  CMim.  PAy4,  5.  295.) 


'»ff 


Ubatk  op  Stbostia.  —  a.  NnUraL  —  Urio  aeid  atkapeadc^  ia 
and  added  to  an  excess   of  strontia-water  Fntnmted  nt   u   boil 
disaolvet  completely  at  first;    but  as  the  quantity   uf    uric  bc„ 
increases,  the  strontia-talt  separates  in  needles  unitctl  in  stelbua 
Theaoueous  sulutioQ  has  a  strung  alkaline  reaction.      Thr  errs 
at  100    give  off  at  165".   11*.3  pts.  (not  quite  4  Al.)  water;   tkey 
d«*rompode  at   170%  ami   easily  bum  white.     They  abeorli 
Hitli  avidity.     They  dissolve  in   4300  pts.  of  cold,  and  in   S 
hi»t  water;  when  they  are  boileil  with  a  quantity  nf  w«ier  oot 
to  dissolve  them  completely,  the  undissolved  |>ortion    ff^taioa  its 
sition.  (Allan  &  Bensch.) 


1? 

2  SrO  

IOC  

URIC  ACID 

■  At  100". 

104     .... 

CO     .... 

• 

35'8C     .. 

20*69 

lO'Sl 

2-07 

22-07 

Allan  &  Benfch. 
36-22 

4  N 

56     .... 

6  H 

6     .... 

8  O  .... 

G4 

CWN^ipSi^O'"'    ... 

290     .... 

100-00 
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h„  Acid.  —  Oa  mixing  hot  solutions  of  acid  urate  of  potash  and 
chloride  of  strontium,  a  white  amorphous  powder  is  ohtained^  which  is 
somewhat  soluble  in  boiling  water,  but  does  not  dissolve  in  alcohol  or 
ether.  (Bensch.) 

M  100°.  Bensch. 

SrO  52     ....     21-94     22'79 

IOC  60     ....     25-32     26-17 

4N 56     ....     23-63 

5H 5     ....       2-11     2-36 

8  0  64     ...     27-00 

C'«N*H3SrO«  +  3Aq 237     ....  lOO'OO 

Urate  of  Lime.  —  a.  Neutral.  —  1.  Uric  acid  suspended  in  water, 
is  added  to  one  measure  of  boiling  lime-water  till  the  liquid  begins  to 
redden  litmus,  tlie  hydrate  of  lime,  which  is  at  first  precipitated  then 
dissolving;  another  measure  of  lime-water  is  then  added,  and  the  mixture 
boiled,  the  air  being  constantly  excluded  till  the  salt  separates  as  a  heavy 
sranular  powder.  —  2.  A  solution  of  acid  urate  of  potash,  completely 
freed  from  carbonic  acid  by  a  little  chloride  of  calcium,  and  filtered,  is 

fradnally  added  to  a  solution  of  chloride  of  calcium,  till  the  precipitate 
ccomes  permanent;  the  liqnid  then  boiled  for  an  hour,  whereby  the 
precipitate  is  suddenly  converted  iuto  a  heavy  granular  powder;  and  this 
powder  washed  on  the  filter  with  hot  water  out  of  contact  of  air.  —  The 
salt,  when  examined  by  the  microscope,  presents  the  appearance  of 
opaque  amorphous  grains;  the  solution  has  an  alkaline  reaction.  After 
drying  at  100°  in  a  stream  of  hydrogen,  it  gives  off  only  1  B  p.  c.  water 
at  170";  it  turns  brown  at  190°,  and  readily l)urns  white.  It  dissolves  in 
1500  pts.  of  cold,  and  1440  pts.  of  boiling  water.  (Allan  &  Bensch.) 

At  100".  Allan  &  Bensch. 

2  CaO 56  ....  27-19  2709 

10  C  60  ....  29-12  27  09 

4  N 56  ....  27-19 

2  II 2  ....  0-97  1-47 

4  0 32  ....  15-53 

CWN*H-Ca20<   206    ....  10000 

b.  Acid.  —  1.  By  boiling  an  excess  of  uric  acid  with  caustic  lime  or 
carbonate  of  lime.  — 160  pts.  of  lime-water  dissolve  1  pt.  of  nric  acid. 
—  (Scheele.)  The  solution  of  uric  acid  in  boiling  water,  mixeil  with 
lime-water  till  it  no  longer  reddens  litmus,  deposits  the  lime-salt  on 
evaporation,  in  small  shining  needles  and  laminss.  (Laugier,  J.  Chim, 
med.  1,  8.)  By  triturating  uric  acid  with  milk  of  lime,  a  filtrate  is 
likewise  obtained,  from  which  hydrochloric  acid  throws  down  uric  acid. 
(Pearson.)  Uric  acid  dissolves  when  boiled  with  carbonate  of  lime  and 
a  sufiicient  quantity  of  water. —  2.  By  precipitating  a  hot  solution  of 
acid  nrate  of  potash  with  chloride  of  calcium,  a  white  amorphooa  preei- 


47« 


LIKENE:  NITROOBN-NUCLEUS   C»N«IP. 


pitmte  is  obtained,  (or  if  the  acid  urate  of  potash  is  mixed  viih  th« 
neutral  urate:  needle*  united  in  warty  nia-^ses,  and  perhaps  consisting  of 
»  double  salt,)  which  niusi  be  wa5hcd  with  hot  water.  (Beij*ch.) — llic 
EaU  diesolres  in  603  pts.  of  cold,  and  in  276  yla.  of  boiliog  water,  uid 
much  more  readily  in  water  contatninf;  chloride  of  potna^ium.  (Bentdi.) 
From  boiling  water  it  crrstalliees  partially  on  Cooling.  Di^isolvet  la 
potash-ley,  leaving  a  sniaU  i^uaniity  of  [carbonate  of^]  liuie;  hydro- 
chloric acid  added  to  the  filtrate,  retains  part  of  the  potash  and  of  thfi 
lime,  and  throws  down  an  acid,  litmus-reddening  salt,  which,  when  I- 
with  water,  is  resolved  into  a  less  acid  lime-£;Llt  and  cr^-stallifiinj^ 
Rcid.  (Langicr.) 

(2).    At  100^ 

CaO . „    28 

10  C 60 

4  N h$ 

5  H «__ —      S 

7  0 .    86 


Oeiksch. 

13*66     13-70 

29'M     29-38 

27-32 

2-44    266 

27-32 


C"'N*H»C*0»  +  2Aq... 


305 


10000 


Urate  of  Magnesia. — a,  Xeuinxf.  —  Cuinot  bt   prepand,  brcave  i 

dilute  FolulioD  of  ncutr«l  unte  of  potash  mnrri  wiib  the  boiling  solntiun  of  a  iiMi^Br«»- 
salt,  throvi  don-u  a  geUtiooua  Bititnre  of  ni&giie&Li  and  acid  urate  of  iniig;nena  (iriiMlfc 
IBBj  be  diuolvcd  uot  by  boiliug  water).     (.IUbu  tc  Beiuch.) 

b.  AciJ.  —  1.  Uric  acid  boile<l  with  water  and  carbonate  of  majnicctA, 
forms  a  salt  which  dissolve*  in  a  large  quantity  of  water.   (WetxUr.)  — 
S.  A  hot-&atumted  solution  of  acid  orate  of  potash,  mixed  with  sulpl 
of  magnesia,  forms  at  first  a  clear  solution,  but  after  two  or  three  boni 
deposits   silky  ueetlles    united    in    uodules,  which   m^y  \*c    purified 
washing  with  cold  water,  solution  in  boiling  water,  crystal lifatioB 
cooling,  and  a^tn  washing  with  cold  water.  (Beusch  )  —  The  ne^tH 
obtained  by  (2)  dry  up  to  a  light  powder,  whicb,  after  dryin-^^  at  I0< 
ifives  off  l!)-2  p.  c.    (6  At.)  water  at  170^  turns  brownish  at  180% 
burns  away  at  a  higher  tcniperuture,  leaving  white  magnesia.     It  disioli 
in  37oO  ptA.  of  cold  and  160  pts.  of  boiling  water.  (Iknsch.) 


MbO.... 

10  C „. 

4  N 

9  n 

u  o 


Ai  100*. 

„.     20 

..- 60 

M 

.« 9 

88 


Brii»clu 

8*58     8  G6 

25-75     2569 

24  04 

3-**C       3-9fi 

Zi'77 


C"T»;*U*MgO«  +  6Aq.       .  233       ..   100  00 

Dnublc  antrs  of  aignem  and  ammonia,  poraah.  or  foda  rannnt  be 
(Alland  S  BroH-Ii.) 

Bavie  nrau  of  potailt  formR  wdile  prccipititrs  with  Ih?  salts  of  a! 
oaide,  and  brown  with  salu  of  ferric  oiide.  (Scheele.) 

Urate  op  Lead.  —  o.  Anitral.  —  When  a  dilntP  solution  of  neatnl 
iiiate  of  potaf^h  is  dropl  into  a  dilute  solution  of  nitrate  of  lc«d,  aod  the 
liquid,  after  filtration   from   (he  yellow  precipitate,  mixed  with  a  {«•*» 
portion  of  nrato  of  potash,  a  white  heavy  precipitate  is  obiainc*!.  whifb 
easily  washed.     If  accUte  uf  lead  were  uied.tbe  precipitate  would  contain  avrtici 

The  salt  remains  unaltered  at  160".     It  is  not  soluble  either  in  w«tor 
ID  alcohol.     (Allan  &  BcnAch.) 
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I  Allan  8t  Bensch. 

,                                                                                                 At  150\  M  lOOV 

2  PbO 224  ....  59-89  59*88     ....  58-81 

^                   IOC 60  ....  16-05  ........     U-43     ....  13*91 

4  N 56  ....  14-97 

2  H 2  ....  0*53  1*01     ....  1*09 

4  0 32  ....  8-56 

C'^VII-IVO" 374     ....  100*00 

h.  Acid.  —  A  saturated  eolation  of  acid  urate  of  potasli  forms,  with 
oxcet»  of  noutral  acetate  of  lead,  a  white  heavy  precipitate,  which,  after 
wafihin;^  with  hot  water,  dries  up  to  a  loosely  coherent  powder.  This 
precipitate,  after  drying  at  100°,  does  not  diminish  in  weight  at  160°,  is 
easily  combustible,  and  does  not  dissolve  in  water,  alcohol,  or  ether. 
(Bensch.) 

At  100*. 


PbO 

IOC 

4  N  .. 
4  H  .. 
6  0    .. 


112  .. 

..  39*16  .... 

Bensch. 
....  40-13 

60  .. 

..  20-98  .... 

....  21-39 

56  .. 

..  19-58 

4  .. 

..   1-40  .... 

....   2-53 

48  .. 

,.  18-88 

C»<'N*H»PbO«+Aq 280    ....  100-00 

Compare  G  Sbel's  aoalysis.  (Se/ttc,  58,  475.) 

Aqueous  urate  of  potash  forms,  with  Cuprie  sulphate,  a  green  pre- 
cipitate, which  cannot  be  obtained  free  from  potash,  even  by  long 
washing  with  cold  water,  and  turns  brown  when  boiled  with  water, 
-while  ^ee  uric  acid  dissolves  in  the  water.  The  brown  residue  when 
snfficiently  boiled  with  water  and  dried  over  oil  of  vitriol,  becomes 
violet -coloured,  and  easily  friable,  and  appears  amorphous  under  the 
microscope.  If  afterwards  dried  at  140°,  it  gives  off  5-57  p.  c.  water, 
and  contains  42*79  p.  c.  CuO,  21-51  C,  and  1-53  H.  (Bensch.)  [Mapr 
not  the  salt,  after  it  nas  tamed  brown,  contun  cuprous  oxide  or  metallio 
oopper  9] 

Acid  Md'curic  Urate.  —  The  precipitate  obtained  by  mixing  corrosive 
anblimate  with  a  boiling  aqueous  solution  of  acid  urate  of  potash,  gives 
off,  when  heated  after  drying,  carbonic,  hydrocyanic,  and  a  large  quantity 
of  cyanic  acid,  but  no  free  cyanogen.  (Wohler.) 

Very  dilute  solutions  of  acid  nrate  of  potash  and  nitrate  of  tilwr, 
form  a  white,  very  bulky  precipitate,  which,  during  washing  and  drying 
gradually  turns  yellow,  then  brown,  then  black,  and  still  contains  a  small 
quantity  of  potash.  (Kodweiss.)     If  the  silver-solution  is  in  excess,  the 

gelatinous  precipitate  becomes  dark-coloured,  and  immediately  turns 
lack  when  the  liquid  is  heated;  in  the  contrary  cases,  the  precipitate 
remains  white,  even  when  dry,  but  is  decomposed  by  boiling  water.  The 
precipitate,  after  fourteen  days'  washing  with  cold  water,  which  is  difficult 
on  account  of  its  gelatinous  consistence,  and  subsequent  drying,  contains 
901  p.  c.  KO,  and  2378  AgOj  it  is  therefore  a  double  salt 
Uric  acid  does  not  dissolve  in  alcohol  or  in  other. 
It  dissolves  somewhat  abundantly  in  warm  aqueous  OlycerinCy  and 
separates  again  for  the  most  part  on  cooling;  it  dissolves  much  less 
copiously  in  warm  aqueous  McmniU,  Gum-mgar,  Orapt'iUffar,  and  common 
iugar,  (Lipowitz.) 
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%,    Appendix  ic  Uric  Acid, 
Uroxanic  Acid.    C"x\*H»»0» 

Q.  Stadbler.     Ann.  Pkann.  78,  286j  80,  119. 

Foi-vMti^v.  Hy  Oie  aclion  of  Pota^li  on  uric  Acid  (p.  4<j.>.) 
Tho  fn^t*  acitl  is  olitaiiied  1>y  docoiiipoaing  the  |JOtacli-iaU  with  d^ili 
snlphuric  or  hydrochloric  acid.  If  a  warm.  nio<]uraLely  dilate  mUim 
of  the  |Hittu«h*silt  be  used,  tlic  ncid  i^ometlmcs  sepanilcH  in  wry  bttMtifil 
colourless,  iranspmrent  cr^'stuU,  which  under  Uie  n)icrftscu}>e  cxhili'l  H* 
form  of  to truhvd rolls.  From  a  cold  or  cunccntrated  solution  of  the  m^ 
it  is  generally  ohtnineil  in  short  lU-dcfincd  prisniSj  arranged  in  ooaoeatnc 
groups. 

i>ried  in  vacuo.  HxSk  leter. 

IOC  « 60      ...     27*0n      26  89 

4N  W     ....     a5-23 

10  H 10      ...        4-50     4  17 

UO „ „ 96        .     43  24 

C^'U^iH)".. 222     .  .  10000 

As  the  nrnoont  of  hrdrof^n  fnand  by  ■nalyvf  is  nioch  too  low  for  tlie  /ormak  it 
i»  jirolMble  that  the  acid  annlysrd  was  partiaUy  decnmposnl ;  the  formula  uf  tlir  an4  » 
howcrcr  roffietrntly  wtHWi^hcJ  by  the  aiia!T>is  of  the  salt*,  (inf.)  In  StiHelrr**  4m 
titcminr,  lj>c  fortnuU  of  the  ■cul  wns  inrorretily  given  m  C"'X'H"0",  in  eoximxgaBBmd 
on  error  nf  L-nlcuUtiDn;  but  in  the  »«cond  memoir,  this  t'lror  is  oorreeted. 

DrcompoeitioHS.  1.  The  acid,  iifior  drying  in  vacuo,  f^tves  off  at  i 
tompcmtnrr  pomewhnt  above  100^  a  small  quantity  of  water  und  likaviv 
carbonic  ncid.  When  kept  for  some  time  at  130^,  it  dimitii^bee  in  wvjgAi 
by  34*8  per  cent.,  and  leaves  a  slightly  yellowish,  liyproocopic  flnUstaMih 
nearly  agreeing  in  composition  withanhydroujt  uroxanic  ncid,  C^N'Ht)*: 
but  ns  the  abstraction  of  2H0  from  uroxanic  acid  would  only  dtmiab^ 
the  wei^Ott  by  t^ll  percent.,  tho  agreement  appears  to  be  merely  acb* 
dental;  and  t^ie  acid  when  heated  as  above,  doubtleas  also  give*  off 
and  nitrogen,  probably  in  the  form  of  hydrocyanato  or  carboni 
ammonia.  —  [SiSdolor,  in  his  first  memoirt  usigned  to  the  rraidue  obtained  «t  130". 
the  formul*  CN^U'O*,  and  called  it  Hro,ri/1.— At  a  higher  temperatoro,  iW 
acid  melta  to  a  brown  liquid,  gives  off  ammonia,  an  oily  distillate  whiefc 
solidifies  on  cooling,  and  probably  also  cyanide  of  ammonium,  and  l< 
a  small  carbonaceous  residue.  —2.  Strong  nitric  acid  does  not  ai 
uroxanic  acid  at  onlinnry  tomj>oratures,  out  dissolves  it  when 
without  evolution  of  gas;  and  the  liquid,  on  cooling,  dcpoettv  eryalaU 
probably  a  product  of  oxidation.  —  3.  The  acid  boiled  with  potaah-lcy  is 
decomposed  in  the  manner  already  mentioned  (p.  465). 

^C^ntbipgtimii.     Uroxanic  acid  dissolves  sparingly  in  cold  a*nc«r;  mutt 
landy  in  boiling  water,  but  with  decomposition  and  evoiatioo  «f 
•^ic  acid. 
w  formula  of  the  Uroxftnat($  is  C"N*H«M"0". 

naU  €^  Ammonia.  —  Uroxanic  acid  dissolves  readily  io  a^i 
lij  and  on  mixing  the  soluLion  with  alcohol  till  it  begins  to  sli«v 


( 


VROXANIC  ACID.  479 

turbidity,  the  ammonia-salt  separates  after  a  short  time  in  small,  ill-defined, 
fonr  sided  tables. 

Uroxanate  of  Poktsf^.  —  Preparation  (p.  465).  —  Crystallises  in  large, 
nacreous,  oblique  four  sided  prisms,  with  truncated  summits;  angles  of  the 
acute  lateral  edges  =  83''  (nearly);  of  the  obtuse  =  'O?**. 

At  100^  the  salt  dried  over  chloride  of  calcium  gives  off  14'79  p.  c. 
water  (6  At.  =  14-95).  At  a  higher  temperature,  it  melts,  gives  off 
carbonate  of  ammonia,  and  leaves  a  residue  coloured  by  charcoal.  The 
aqueou:3  solution  is  neutral,  and  is  not  decomposed  by  boiling. 

Dried  over  ehtoride  qf  calcium,  St^eler. 


2  KO    

.     94-4     .. 
.     60-0     . 
.     560     ., 
.     140     .. 

.   128-0     ., 

..     26-75     .... 
..     17-03     .... 
..     15-90     .... 
..       3-98     .... 
..     36-34     .... 

....     26-29 

IOC    

17-20 

4  N   

15-87 

U  H  

....       3*88 

la  o  

36-76 

C"'Nm»K-0«  + 

6Aq... 

.  352-4     , 

...  100-00     .... 

10000 

The  salt  dissolves  pretty  readily  in  cold,  very  easily  in  hot  water^ 
but  is  insoluble  iu  alcohol.  On  adding  alcohol  to  the  aqueous  solution,  a 
white  crystalline  precipitate  is  immediately  formed,  in  such  quantity  as 
to  reduce  the  solution  to  a  pulp.  If  a  gentle  heat  be  then  applied,  the 
precipitate  redissolvcs,  and  the  salt  separates  on  cooling  m  delicate 
laminte,  exhibiting  under  the  microscope  the  form  of  the  original  salt. 
Hence  no  acid-salt  appears  to  be  produced. 

Uroxanate  of  Batyta.  —  Obtained  by  mixing  the  solution  of  the 
ammonia-salt  in  excess  of  ammonia  with  chloride  of  barium,  and  adding 
alcohol;  the  salt  then  separates  in  flakes,  which  soon  change  to  slender 

needles. 

Uroxanate  of  Lime.  —  Prepared  like  the  baryta-salt.  Four-sided 
tables. 

Uroxanate  of  Lead,  —  Separates  on  mixing  the  solution  of  the  potash- 
salt  with  nitrate  of  lead,  in  delicate  scales  having  the  lustre  of  satin. 
The  crystals,  heated  to  100°,  give  off  2*2  p.  c.  (1  At)  water.  Insoluble 
in  water. 

JMed  at  \Wf.  SUidder. 

2  PbO 224     ....     52-24     62-05 

Ci0N*H»O«» 204     ....    47*76     47*95 

C»N<H«Pb»0" 428     ....  10000    100-00 

CryetaU,  StKdeUr. 

C"N*H«Pb«0« 428    ....     97-96 

HO 9     ....       204     ........     2-22 

C»N*H8Pb«0"  +  Aq  437     ....  100*00 

Uroxanate  of  Silver.  —  By  decomposing  the  potash-salt  with  nitrate 
of  silver.  White  flocculent  precipitate,  which  soon  aggregates  into 
a  heavy  amorphous  powder.  Turns  red  in  sunshine,  and  when 
heated,   immediately  becomes  brown-black,  and  afterwards  coal-black. 

(Stiideler.)  IT. 
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€,     S'itro-uuiidogen-  mtcU  us,     C  "'N  *  A  <J  H  *, 

GuazLinc 
Ciox»H*o»  =  C"»N*Ad!I»,0»?. 

BoDO  Ukokh.    Pi>7y.  61,  2*22.  —  Ann,  Pharm.  51,  395;  5J>,  58  waA  «f. 

Diucovered  aud  iavcstigatcd  by  Bodo  linger  in  1845. 

Sotttvfs,  In  all  kinds  tif  ^un.nn,  abundaully  in  tlic  Peruvian,  sforit^ 
tliO  Africm.  (Unger.)  In  the  ercrenicut:*  of  t!»e  ji^rden-sipid  r,  ni 
np[iaicntty  nUo  in  lUo  green  organ  uf  tlio  river-crab,  and  in  tbo  Utjiaaitt 
organ  of  tbo   p^nd-niuscle.  (Gurup-Desanex  &  Fr.  Willj  Ann*  PkartL 

ao,  117.) 

Prepinvtiou.  Guano  in  boiled  witb  tbin  uiilk  of  lime,  till  a  filtttd 
sample  no  lun.i;or  iippourH  brown,  but  pale  greenish  yelloiv;  tbo  \\<\au\  » 
ibcn  Bltcrctl;  tbe  tillrate  neutralised  witb  bydrochloric  acid;  (bv  niAk 
mixture  uf  uric  ncid  and  guanine,  \\'liicb  is  completely  ]>reripitat«d  wkm 
Aome  bours,  treated  witb  boiling  byvlmcbloric  acid  to  extract  tbe  loUcr; 
tbe  tillrati.-  cooled  till  ibc  liyrlrochlorato  of  guanine  crystiUlidee  out;  iW 
crvstald  purified  by  several  recrystallisalions;  and  the  guaniue  pf^ 
cipitatc<l  from  iU  .-(({ucous  solution  by  ammonia:  tbe  vra«bed  ami  ilriri 
product  ainonnta  to  }  p.  c.  of  tbe  guano.  The  l>mr  At  the  boiling  lr*t  ukn 
up  IliC  branti  mlouring  ranttrr  nf  (lie  i^tHno;  it  likcwisr  urts  frrc  tbe  pr^Uvli  and  Mik 
pnacat  iu  0>o  gumi(>,  by  ithich  chiefly  tbe  g:uuiine  aud  Uie  uric  ftcul  are  divolvcd. 

Puvijicathm.  Tbe  etill  ycllowiMi  guano  tbus  obtained^  \a  treated  «itk 
excess  of  concentrated  bydrocbtoric  witb  tbe  aid  of  beat,  and  ibc  bqvri 
decanted  before  tbe  whole  is  dissolve<lj  tbo  undissolved  portion,  aIkmt 
a  purer  salt,  id  collected  and  repeatedly  treated  in  tbo  6ame  manner,  t» 
ammonia  precipitates  white  guanine  from  it. 

Propeiiti's.     White  powder.     Neutral  to  vegetable  coloan. 


IDC 

5H 
20 


Ai  12&*.  Ungrr. 

60  ....  39-73     39-58 

. 70  ....  4G-a6     4649 

5  ....  3'81  M-..-       3-42 

16  ....  10*60    lO&l 


CWK»a*0« 151 


10000    10000 


[ArrortliiiK  to  tlic  formula,  C'N'AOH^O^,  guADiiie  is  ibr  uoidv  uf  xuuhio 
C"*N*li*0*  +  NH*<=C»Nni'0-  +  2II0J. 

Decomposition^     Guanine  digested  with  cidumte  of  potasb  and  hjiro- 

cldoric  acid,  generally  yields  nothing  but  oxalic  acid  and  aiurooDia,  hot 

•omelinicM  also  pcruric  acid,  wbeii  left  to  cryHtalli.«e  over  ni^t. WWa 

emdoscd  witb  uater  in  a  sealed  tube,  it  iloe^  not  di««o]vo  or  decompoaeat 
250"",  excepting  tbat  a  trace  of  ammonia  is  formed. 


Combinations.      Witb    \rait^i:       Hydrtttt'  of  Guanine.' — Sulphal* 
foauine  ii*  docompobod  by  contact  with  a  large  quantity  of  water,  and 
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precipitated  hydrate  separated  by  filtration  from  the  dilute  sulpburio 
acid,  wliici)  etill  contains  a  certain  portion  of  guanine.  The  hydrate 
resen^blcs  the  anhydrous  guanine.  It  retains  its  water  at  100°,  but  gives 
up  the  wholo  of  it,  amounting  to  7'1  p.  c.  at  125°.  —  Guanine  does  not 
dissolve  in  water. 

Guanine  combiner  both  with  acids  and  with  alkalis.  From  the 
former  compounds,  water  extracts  the  acid,  which,  if  volatile,  isjlikewise 
expelled  by  heat. 

Phospltate  of  Guanine, —  Deposits  from  the  solution  in  crystalline 
grains,  which  unite  into  a  crust,  contain  58'50  p.  c.  guanine,  56'28 
phosphoric  acid,  and  4*53  water  (loss  0-69),  and  retain  their  water  till 
heated  to  125°. 

tSulphate  of  Guanine.  —  Sulphuric  acid  is  added  to  guanine  till  the 
latter  is  completely  dissolved;  the  strongly  acid  liquid  diluted  with  hot 
water;  and  the  clear  mixture  cooled,  whereupon  it  yields  yellowish 
needles,  often  nu  inch  long,  which  must  be  washed,  not  with  water,  but 
with  weak  alcohol.  At  120°,  they  give  oif  8-12  p.  c.  (=2  At.)  water  of 
cryetallisation,  and  no  more  at  higher  temperatures,  even  above  200°, 
By  a  large  quantity  of  water,  they  are  resolved  into  hydrate  of  guanine 
and  dilute  sulphuric  acid,  which,  however,  still  retains  iu  solution  a  certain 
portion  of  the  guanine. 

At  120*.  Unger. 

CiojjsHiQS  151     „..  75-50  75-61 

S03 40     ....  20-00  2008 

HO 9     ....  4-50  4-31 

C«'N*H=>03,H0,S0'   ....     200     ....  100*00     100*00 

Hydrochlorate  of  Gvanine.  —  a.  Mono-^icid,  —  a.  Anhydrom.  —  Ob- 
tained by  exposing  the  compound  /?  to  a  continuous  current  of  air,  or 
beating  it  to  100°.  The  residue  gives  off  all  its  hydrochloric  acid, 
amounting  to  19*27  p.  c,  at  120°,  while  pure  guanine  remains  behind. 

fi.  Uydmied.  —  Crystallises  from  the  solution  of  guanine  in  strong 
boiling  hydrochloric  acid,  on  addition  of  a  large  quantity  of  hot  water, 
and  cooling,  in  an  abundance  of  slender,  light  yellow  needles,  which  give 
oflf  their  water  at  100°  and  their  acid  at  200°. 

Anhydroiu.  Unger. 

C"N»H50»   151-0     ....     80*58     80*70 

HCl 36-4     ....     19-42     19*30 

Ci0NSH«O=.HCl   187'4     ....  10000     100*00 

Needltt.  Unger. 

CONm^O^ 151-0  ....  73-51  72-69 

HCl  36-1  ....  17-72  17-12 

2  HO    18-a  ....  8*77  1019 

C"N*H*02,HCl  +  2Aq      205-4     ....  100-00     lOOOO 

[The  needles  analyted  b;  Unger  had  probably  some  mother- liquor  still  adhering 
to  them;  he  prefers  representing  them  by  the  formula :  3(O''N'lP0',HCl  +  7A4.] 

6.  Bi-acid,  —  Guanine  swells  up,  and  becomes  slightly  heated   in 
hydrochloric  acid,  and  at  a  winte^  temperature,  absorbs,  when  completely 
saturated,  48-14  p.  c.  hydrochloric  acid  (100  :  4814  =  151  ;  72'195). 
TOL.  X.  2  X 


4i* 


UKENE  :   NlTRO-AMtDOGBN-NUCLEUS  C«»N*AdH'. 


XitraU  of  Gvanin^,  —  a.  ifono-^rid.  —  Giinntne  cUsmlvea  eamIyM)4 

witlioiil  dcconipositiou  in  a  boilinp  mixture  of  nitric  ncid  of  ep.  pr.  1? 
anil  water;  and  the  solution  yields,  on  cooling,  long,  very  fine,  capillary, 
interlaced  cryatMa,  wbicli  ta«te  sour  at  first  and  Touph  afterwTirda;  reddeo 
litmus  stronply;  cfBoreeco  in  the  uir,  with  loss  of  a  jvortion  of  their  acid; 
dissolve  in  lu.t  water  much  more  abundantly  than  in  cold;  and  an*  not 
filtered  by  boiling  the  solution. 


10  C  *...... 

6N « «., 

9  11 

11  O 

Crj/ttu 

60    .. 
84    .. 
9 

H8      . 

.     24  89     ,. 

,    31  b:. 
:i;4    . 

3C'52 

.     2311 
...       392 

Or: 

C'*N*H*0*    ..... 

*-4Aq  . 

211     .. 

151 
64 
.36 

.  10000 

,     62-66     . 
....     22-40 
....     14-94 

Ung«r. 

.  ..   oa-i 

NO*   

22-4 

A  Aq 

US 

211 


100-00 


100-0 


h,  Bi-ftcid. — Crystallises  on  cooling  from  a  folnlion  of  irnnninc  in 
boiling  nitric  acid  of  sp.  ^rr.  1'25,  in  i^liort  pri.^ms,  which  clUnrcsco  in  tba 
air,  with  loss  of  part  of  their  acid,  and  give  olf  tlie  whole  of  it  when 
boated. 

Oyatah,  Ungrr. 

CWN'tlHT    « 151     „„     48-24     48U 

2  NO* »     108     ....     34-51     ,^ 34-42 

G  HO  54     ....     17-8& 


whtd^H 

»oundi^| 


C»N»H»Oa,2NO'  +  6Aq 313      .,.   100  00 

Between  the^e  two  compounds,  n  and  6,  there  arc  i^n  inlorm 
compounds,   wliich   crystallUe  out,   when  a   nitric   acid  fiohition 
would  yichl  a  on  cooliu*:,  is  mixed   in   a   certain  proportion  with  anotH 
whicli  would  yield  6.     One  of  thete  intermedialo  cryetiilli-scd  compou 
may  he  repmied  as  .lC»''NMP0',4N0»-f  l2Aq.;  the  other  aa  3C"N*HK)», 
5N0HltiAq. 

Soda-comp^tnul.  —  Guanine  diseolvea  in  aqueous  soda  (also  id  poUab,) 
more  readily  thnn  in  acids.  The  concentrated  soda-solution,  «aturMM 
with  ^ruonine,  and  then  mixcl  with  a  large  ou.intity  of  alcohol,  yieldi 
the  soda  compound  in  confiiscil  lamina',  whicb,  after  drying  in  raciifv 
give  off  33'26  p.  c.  (12  At.)  water  wljen  heated  above"  lOO'*;  alworh 
carbonic  aciil  rapidly  from  the  air;  and  cflforesco  with  separation  »*f 
gitaninc;  and  when  dissolved  in  water,  even  not  containing  cnrbonio  acid, 
Are  decomposed  with  partial  separation  of  ^anine. 


2NhO 

C»N*H*0« 
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2NaO,C»NMl»Or  . 

2N«0   
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1510 
1080 

.   100*00    .  . 

...      li*-4l 
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100-26 

12  no  

33-26 

«N.O,C*N*H»0«+12Aq.  321-4       .100  00 
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Guaninn  diseolvea  very  sparingly  in  Baryta  and  lAmt-wattr^  even  at 
a  boiling  heat.  These  compounds  are  abo  decomposed  by  the  weakest 
acidS}  such  as  carbonic  acid. 

Nitrate  of  Merciwom-oxide  and  Guanine*  —  The  compound  of  mer- 
curous  nitrate  with  nitrate  of  guanine  forms  crystals,  which,  when  heated, 
deflagrate  with  emission  of  white  fumes,  but  without  perceptible  noise, 
and  dissolve  sparingly  in  water. 

Sulphate  of  Silver-oxide  and  Guanine.  —  A  solution  of  sulphate  of 
guanine  diluted  as  much  as  possible,  forms  with  nitrate  of  silver  a  very 
bulky  translucent  precipitate,  which  shrinks  together  very  much  in 
drying,  and  leaves  a  hard  mass  of  a  pale  fiesh-colour.  This  mass,  when 
heated  in  a  crucible,  is  converted,  with  partial  projection,  into  a  brown 
powder,  which  emits  an  odour  of  sulphurous  acid  and  cyanogen  when 
ignited,  and  ultimately  leaves  silver.  The  flesh-coloured  mass  is  not  altered 
by  boiling  with  sulphuric  acid  or  with  potash.  When  decomposed  with 
zinc,  it  yields  silver,  guanine,  and  sulphuric  acid,  but  no  nitric  acid.  The 
reduced  silver  is  black,  but  as  soon  as  all  the  zinc  is  used  up,  and  hydro- 
gen gas  is  no  longer  evolved,  it  becomes  brownish  green,  insoluble  in  hot 
nitric  acid,  and  at  a  red  heat  again  gives  off  the  odour  of  sulj)hurous 
acid  and  cyanogen. 

Cltloroplatinate  of  Guanine.  —  The  hot-saturate<i  solution  of  guanine 
in  hydrochloric  acid,  is  mixed  with  excess  of  hot  concentrated  bichlorido 
of  platinum;  the  mixture  evaporated  to  one-half  at  100°;  and  the  crystals 
which  form  on  cooling,  washed  with  alcohol  or  water,  and  dried  over  oil 
of  vitriol.  Orange-yellow  needles,  and  prisms  of  lemon-yellow  colour.  Over 
oil  of  vitriol,  they  become  opaque  and  give  off  a  trace  of  hydr<jchloric  acid. 
In  a  current  of  dry  air  at  15  ,  they  evolve  traces  of  hydrochloric  acid; 
then  between  100°  and  120°,  they  give  off  651  p.  c.  (4  At.)  water,  with 
a  trace  of  hydrochloric  acid,  and  leave  a  pale  lemon-yelluw  residue, 
which  dissolves  slowly  in  cold  water,  bnt  perfectly  in  boiling  water, 
and  on  cooling  yields  the  original  crystals;  absolute  alcohol  does  not 
extract  any  chloride  of  platinum  from  it.  Zinc,  with  hydrochloric  acid, 
separates  platinum-black  from  the  crystals,  while  guanine  remains  in  the 
liquid.  When  the  crystals  are  fused  with  carbonate  of  soda,  cyanide  of 
so*iiuni  is  formed.  They  dissolve  in  water,  and  readily,  without  evolution 
of  carbonic  acid,  in  caustic  potash,  or  soda,  or  their  carbonates,  whence 
they  are  precipitated  by  acids. 


10  c   

Cryitalt, 

60     .. 

..     10-66    .... 
.     12-43     .... 
1-77     .... 
..     35-17     .... 
8*53     .... 
..     31-44     .... 

Unger. 
....     10-54 

5  N  

70     .. 

....     12-30 

10  H 

10     .. 

....       1  94 

2Pt 

6  O  

198     .. 

48     .. 

....     34-98 

....       fl-35 

5  CI 

177     .. 

....    31-89 

C"N5H'iO»,HCl  +  PtCl«  +  4Aq        563     ....  100*00     10000 

Oxalate  of  Guanine. — Separates  from  a  mixture  of  the  solution  of 
bydrochlorate  of  guanine  with  a  tolerably  concentrated  solution  of 
oxalate  of  ammonia,  in  crystals,  which  do  not  give  off  anything 
at  120°. 
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TdHmte  of  Guntiine,  —  Separates  from  a  dilate  and  strottgtjr  loi 
solution,  in  yellowij»li  radiated  nodules,  which  may  be  dried  st  100^ui 
do  Dot  give  ofT  anything  even  at  120^ 


46  C ... 

276    .. 

.,     3«-98     . 

2G-ri2      . 

.      31-47      . 

15  N    

SIM    

34  O    

,,r^,-tmt*— —*■■•— 

210 

».*«..■•        31 
272     .. 

.     26  U 

.   .       3  98 

-     3ISI 

3C"N»H»0*,2C"HH)"+4Aq.     789  100  00 


100  00 


Appendix  to  Ovnnine. 

Peruric  Acid. 

Ungkr.     Ann,  Pharm,  5Q,  09, 

Fat-maiion  and  Prf pamt ion.  '^  An  intiuiate  mixtare  of  3  nis. 
and  5  pt».  chlorate  of  potash  ie  aut  aside  with  25  pts.  water  and^30 
hydrocliloric  aci;J.  At  first  the  niixturo  becomes  solid,  from  fomiiUiui 
hydrocliloratc  of  guanine,  tlien  dis>olve8  gradually,  with  crololioi 
chlorous  acid  f;a€,  and  iu  tlio  course  of  24  hours,  yields 
peruric  ncid.  To  free  tliese  cryetaln  from  an  admixed  aniorpl 
Btance,  they  are  dissolved  in  hot,  very  dilute  aniTuonia;  the  hot 
snixcd  with  nitrate  of  &ilver^  and  quickly  filtered  from  the  precipitaletf 
silver  oxido  and  ainorj>hotis  matter;  the  tiltrate  elightly  aupersitankit 
with  nitric  acid;  and  crystals  uf  the  pure  acid  obtaJued  on  cooline. 

Tropnt.tt».  Colourlciss,  shining,  short,  oblique  rliomhic  pri«tnt  • 
plumose  cryiftais,  which  are  inodorous,  tastelefis,  grate  between  the  ttfA. 
aud  redden  moiat  litmus  |)a]>cr, 

At  100'.  Uogrr. 

IOC  _ „.    GO  ...  3109    3|.i2 

4  N « 56  ....  2001 

a  H .„ 5  ...       2  59     s-60 

9  O 72  - .  37-31 

193     .  .  10000 

The  acid  giibjectod  to  dry  diiJtillation,  gives  off  water  and  a  hrsc 
quantity  of  cyauic  acid,  aud  leaves  a  slowly  conibu^tiLIe  charco«l. 

Cf>rrth {notions.  The  acid  dissolves  slowly  in  water.  It  dissolrfff  «a«K 
and  abundantly  in  caustic  alkalis  and  their  carbonates;  iu  colatM  a 
amin<»nia  does  not  precipitate  chloride  of  barium  or  chloride  of  cal(7C& 
and  when  left  to  evaporate  freely,  leaves  crysuld  of  peruric  acid  im 
from  ammonia. 


PBRURIC  ACID. 


485 


On  ponring  a  solution  of  the  acid  in  ammonia  into  solution  of  nitrate 
of  silver,  the  liquid  becomes  acid,  and  yields  a  curdy  precipitate,  which, 
after  washing,  dries  np  to  a  white,  loosely  cohereut  powder,  which  does  not 
blacken  when  exposed  to  light,  and  after  drying  at  100°,  contains  66*3 
p.  c.  silver.  If  the  aci<l  liquid  above  the  precipitate  be  exactly  neutralised 
with  ammonia,  and  then  kept  at  a  lukewarm  temperature  for  24  hours, 
during  all  which  time  it  remains  neutral,  a  precipitate  is  obtained,  which, 
when  washed  and  dried  at  100°,  exhibits  the  following  composition: 


10  c  

4  N 

3  H 

60    . 

56     . 

3    . 

..     14-74     ... 
..     13-76     ... 
0-73     ... 
..     5307     ... 
..     17-70    ... 

Unger. 
....     13-40 
....     12-71 
...       0-86 

2  Ag 

9  O 

216    . 

.     72     . 

...     56-83 
....     16-20 

407     . 

..  100-00    ... 

....  10000 

[Even  if  the  difference  between  the  analysii  and  the  formula  of  this  salt  can  be 
explained  by  the  presence  of  an  excess  of  oxide  of  silrer,  the  improbability  both  of  this 
formula  and  that  of  the  free  acid,  nevertheless  renders  «  repetition  of  the  analysis 
desirable.] 
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Page  130. 

Action  of  Tet'cldoride  of  P^tosphoi'ua  on  AteokoU^  Et/urSf  Acldg,  (fee.  — 

Terobloridti  of  phosphoruij  Uecompoaes  Vinic  ether  at  a  temperature 

i"  ISO**  to  200°,  with  formation  of  chloride  of  ethyl  and  pbosphoroua  acid : 

3Cni'0  +  PC13  =  3CM1«C1  +  VO\ 

Vnhjdroas  ether  minces  witii  terchlorido  of  phosphorus  at  ordinary 
emperatures,  witliout  sensible  increiLse  of  heat;  but  the  presence  of 
wmter  or  alcohol,  in  quantities  however  small,  causes  an  extremely 
violent  reaction.  When  the  anhydrous  ether  aud  the  terchloride  aro 
heated  together  to  the  above  temperature  for  20  hours,  in  a  sealed  tube, 
the  tube  becomes  covered  with  a  thick  crust  of  phosphorous  acid,  mixett 
however  with  phosphoric  acid  and  red  phosphorus,  resulting  from  the 
decomposition  of  the  phosphorous  acid  at  the  high  temperature;  and  on 
opening  the  tube,  a  large  quantity  of  hydrochloric  ether  escapes  with 
rapidity.     No  hydrochloric  acid  appears  to  bo  formed. 

2.  With  absolute  ^/coAo/,  terchloride  of  phosphorus  forms  hydrochloric 
•cid,  phosphorous  acid,  and  chloride  of  ethyl,  just  as  it  would  with  a 
mixture  of  ether  and  water,  and  the  phosphorous  acid  afterwards  acta 
upon  another  portion  of  the  alcohol,  forming  tribaslo  phosphite  of  ethyl 
(ix.  360)  and  hydrated  phosphorous  actd;  thus: 

3(C*H*0,H0)  +  2PC1*  «  3HCI  +  2P0'  +  3C^H*CI 
and 

3(C*H«0,H0)  +  2P03  =  3C*H»0,P0»  +  3IIO,PO». 

When  the  terchlorido  is  dropt  into  absolute  alcohol,  a  violent  action  takes 
place,  even  if  the  retort  is  immersed  in  a  freezing  mixtnre;  hydrochloric 
acid  is  evolved  at  the  first  instant,  but  its  evolution  soon  ceases,  recom- 
mencing however  on  the  application  of  heat.  The  residue  in  the  retort 
yields  the  phosphorous  ether  by  distillation,  in  the  form  of  a  very  fetid 
liq^oid,  having  an  alliaceous  odour.  The  quantity  of  this  ether  produced 
is  fiowever  but  small. 

3.  Anhydrous  acetic  acid  and  terchlorido  of  phoaphorns,  in  the  ratio 
of  3  At.  OHW  to  1  At.  PCI',  heated  in  a  sealed  tube  placed  in  tho 
water-bath,  yield  phosphorous  acid  and  chloride  of  othyl : 

30HH)»  +  PCl»  «  PO'  +  SCm^O^Cl. 

No  action  takes  place  at  ordinary  temperatures;  but  towards  ^S'*  the 
mixtnre  suddenly  becomes  turbid,  from  separation  of  a  white  substance, 
which  becomes  yellow  towards  80^  No  gas  is  evolved  on  opening  the 
tabe.  Tho  liquid  portion  all  distils  over  between  55°  and  60  ,  3rielding 
chloride  of  othyl  with  only  a  trace  of  chloride  of  phosphoms. 
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4.  Uydralfd  acHic 
a  mixture  of  the  au 


hydro 


acid  acts  witli  torchloride  of  [ibos|>boras,  just  til 
water : 


1  and 


us  aci 

3(H0.C*H3O»)  4   'iPCP  -  3HC1  +  2POa  +  3CMPO-CI. 
Tlio  action  connncncca,  even  at  ordinary  tompcmturoji.  with  evolntion 
»if  liyilruclilurie  iiciil.     On  lieatiu^j:  the  inixLure  in  a  tjoalecl  lube,   it  st)oi 
bocamc  turbiti,  ix\v\  tho  docotnpfjsition  was  cotupleteJ  bctwcMJ  ^O""  am 
40°.     On  openiii^^  flic  tube,  a  torrent  of  hy'lrochloric  acitl  was  rvulrcd 
and  tlio  liijutd  yielded  a  di>till;ite  of  clilorido  of  otliyl,  with  a  residue 
liydratcd  phnaplioroua  acid.     Tcrchlorido  of  [tliosiihorua  aftpoars  to  a< 
in  a  similar  manner  on  iill  the  nionobaaic  aoid?. 

5.  Acetate  of  Ethyl  and  tcrchlorido  of  phosphorus  deoomposo 
other  bolweoii    IfiO"  and  180^,   forming  chlorido  of  ethyl,   chloride 
oihyl,  and  phosphorous  aeid: 

3(C*H*0,C*H503)  +  2PCI>  -=  3C*H'Cl  +  SC'H'OH;!  +  2PO>. 

No  action  takes  place  in  the  cold  or  at  100^;  but  at  the  temperatui 
above  nientiuiieil.  the  tube  beconiofi  coated  with   pho.sphoroua  acid,  am 
the  action  is  eouipleto  ia  about  24  hours.    (A.  Bechamp,  Compt.  ren 
40,  9-14;  41,  23.) 

Fio]ii  these  Qxpcrinienla,  Bechamp  cuDiluiles  that  alcohol  nnd  ll 
ethers  of  the  monobasic  acids  are  cunipnunda  of  the  name  order,  ai 
formed  by  tho  union  of  oxide  of  ctliyl  with  water,  or  with  tlio  anhydroi 
acid;  iiiurcover,  that  tho  bydmted  and  anhydrous  muuobafiic  acid«  blal 
to  one  another  in  the  t^amo  relation. 


Pnge  170, 

Organic  Bases  containing  Phosphorus. 

A.  CAiiouua  iV  A.  W.  Hokmann.    Com}4.  rtHd,  41,831;  Cktm,  Oi 
1855,  11, 

P.   TheiiarJ   {vii.  328),   by  acting  upon   phosphide  of  calcium    wi 
cliluridc  of  methyl,  obtained  certain  compounds  containing  melhvl  and 
jdiosphoius,  viz.  V'Me,  PMe',  I'H^Me  and  PMe'.  Cahours  and  Hofmau 
bv  followin;^  a  eiinihir  mode  of  ])rocoedin^,  with  jihoephide  of  sodium  a 
iodide  of  methyl,  have  aUo  obtained  the  compounds  PMe'  and  PMe', 
likewise  PiMc'I,  a  beautifully  crys-tallis-ed  HiiWtance,  corresponding  wi 
iodide  of  tetramcthyliuni.      This  mode  of  prepamtion  however  U  diffic 
and  dangerous,  inllamniablo  and  detonating   coniponnds    Ixdng   fonxii 
aiid  complex  products  obtained,  which  are  very  diHicuIt  to  separate. 

[K.  Bcrle  (/,  pr.  Chon.  d(i,  7t^),  by  acting  upon  phosphide 
sodium  with  iodide  of  otliyl,  ha-s  obtained  (tiphfutf^fthylfimint  { 
triethtfitluntphiitf)^  PAe\  in  tlio  furm  of  a  yellow,  strongly  fuming  liqiu 
which,  when  honted  with  iodide  of  ethyl,  forms  a  crystiilline  m 
conaiatinj^  of  PAc'I,  (iodine  by  analysis  45'j  and  478  p.  c;  by  cal 
latioD  46*3).  —A  hotter  re.sult  was  obtained  by  hoatiug  a  mix(ur« 
pho!^phoru5,  sodium,  and  iodide  of  ethyl,  in  a  scaled  tube.  The  rcsulti 
cryHtullino  uioss,  purified  by  recrystallisalion,  first  from  alcohol 
etiier,  then  from  water,  yielded  needles  Cdntainini:  G7*8  p.  c.  iodiciv; 
formula  PAe'I,HI  require*'  G7  2  p.  c.     On  trying  the  ^amo  ex]M!ri 
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a  a  larger  scale,  a  violent  explosion  occnrred. — Phosjtliorufi,  heated 
with  iodide  of  ethyl,  dissolves  in  consi'terable  ({uantityj  but  does  not 
form  any  basic  componnfl.  {Uor!6.)  ] 

A  bettor  mode  of  itropunition  is  furnished  by  the  action  of  torchlorido 
of  pho-fpUoriH  on  zincmc-tliyl,  zincetliyl,  itnd  zincamyl.  Wlicn  one  of 
these  substances  is  placed  in  a  U-tube  filled  with  c:irbouic  acid,  and 
vapour  of  terchlorido  of  plmaphoru^j  passed  tbrougU  it,  the  mass  hocomoji 
Strongly  hcatwd,  nnd  a  viscous  substance  is  formotl,  wliich  solidifies 
completely  on  cooling.  This  solid  mass  is  a  compound  of  chloride  of 
zinc  with  triphospbomethylaniine,  tripliosphethylaminc,  tripbospliamyl- 
aniine,  &c.,  e.tj, 

PCF  +  3C'H='Za  =  3ZnCI  +  I'CCni')*. 

These  componnds,  distilled  with  an  excess  of  strong  potash-solution, 
^ield  cbloride  of  potassium  and  zincate  of  potash,  which  remain  in  the 
retort,  and  votatilo  oily  distillates,  having  a  peculiar  odour  something 
like  that  of  the  arsenic  bases,  possessing  very  decided  alkaline  properties, 
and  eonsistinu  of  tripho.^pliomothylamine,  *fec.  Tliese  bodies  form  with 
acid:^,  crvstallisable  and  very  soluble  salts.  Their  hydroohloratcs  form 
with  hicldoride  of  platinum.  orange-c*doiired,  very  soluble  compounds, 
■which,  by  slow  o\'a[toration,  may  bo  obtained  iu  beautiful  crystals. 

Tri|)hosplii<inetliyhiminc  in  contact  with  iodide  of  metnyl,  becomes 
strongly  heated,  and  yiulds  a  concrete  snbstancCj  a  considerable  portion 
of  whicii  dissolves  in  alcohol,  and  separates  out  on  evaporation  in  long 
white  neuUles  of  iodide  of  tt(ntp/to,fj)hoint!tht/Uumt  P(C'}P)*r.  —  Iodide 
of  ethyl  acta  in  the  same  maimer,  but  less  energetically,  forming 
r(C-Hy(C*IP)l,  which  is  isomorphous  with  the  preceding. — In  liko 
manner,  iodide  of  amyl  forms  i'{(?H')*(C'"H")I. 

Triphosphcthvlaminc,  treated  in  a  similar  manner  with  the  iodides 
of  the  alcohol-radicals,  yields  the  compounds  PAc'Mel,  PAe*!,  PAe^Aml. 
The  second  of  these  compounds  forms  very  fine  crystaU.  —  Triphospho- 
mylamlne  also  yields  corresponding  compounds. 

All  these  iodides  are  easily  decomposeil  by  oxide  of  silver,  yielding 
bydrated  oxides,  which  neutralise  hydrochloric  acid,  and  form  beautiful 
crystalline  compounds  with  bichloride  of  platinum^  tf.  y.,  P(C^H^)*C1, 
PlCl'. 

The  preceding  iodiiles,  treated  with  nitrate,  sulphate,  &c.  of  silror, 
yield  iodide  of  silver,  nnd  Lho  correspouding  salts  of  the  phosphorus- 
oases. 

Terchlorido  of  arsenic  acts  upon  cinc-niethyl,  Sec.  in  tho  same  manner 
as  terchlorido  of  plio.^plioru;?,  yielding  (riareemntihyhmihe,  triarifneihyU 
umine,  &c.  Oilorido  uf  bismuth  appears  to  act  in  the  same  mooner. 
(Cakours  &  Hofiuuun.) 


Page  257. 

OxUir  of  Mdhyt, — GasooUH  oxide  of  methyl  (hydrate  of  methylene) 
liqueties  when  pas^d  into  a  tube  cooled  to  -  36°  by  a  mixture  of  snow 
and  chloride  of  oalciuui.  The  resulting  li4uid  distils  at  —  21",  and 
disappears  completely,  reproducing  tho  original  gas.  During  the  litjue- 
faction,  a  few  small  bubbles  of  gas  are  evolved,  consisting  of  oxide  of 
carbon,  formed  in  tho  preparation  of  the  methylic  ether  by  the  action  of 
£nlpharic  acid  on  wood-spirit.  (Bcrthelot,  X.  Ann.  Cftint.  Phy$,  44,  348.) 
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Prepamthn  of  Mrthylic  A  loohol.  —  Kaae*«  jimuw  lor  tW  fB^K^m 
of  methylic  alcobol,  by  satanting  crude   wood-apuit  wiik  jAoki 
calcium  ami  dUtilliag  witb  water,  yjekls  bat  a  snail  faadtrdii 
puro  product,  ia  most  cased  not  more  than  2  ur  3  oz.  fron  a  nBMilii 
crude  wotKl-spint.     A  luncK  better  result  is  obtained  kj  &at  Mli^ 
tlio   crude   bpirit    wilb    a   can^^tic    alkali.      Wbeo    eni*ie  woodqiiat  ■ 
mixed  with  an  equal  I'oluiuc  of  a  strong  solatioa  ti  caiutic  patadii  | 
Hotlu,,   n  tolcruMy  strong  action  takes  place,   accompaawJ  brA  M^  I 
tcmponiluro   and   funaation   uf  a   hotnuigeoaoas    aolatMHi.  Toiek,  vW  I 
distilled,  yicl'U  adi:itillatc  contaiuiQf  a  coosiderabfc  qoaatityof  wMi 
alcohol,  and  a  rcjiduo  consisting  of  acotate  of  |>]l.^jh  or  rada^vi^t 
niuilII   (juautity  of  resinous   matter.     On   <|.-.>-^-^'--tr*  i^  dkstSihU  9A 
curbonate  of  u.)ti3h,  satuniting  wtlU  dry   .  .>f  caleiaaL,  tad  i» 

tilliiiir  nt  100  to  remove  oib  and  acetone,  tti  vi  •■•^oymnosiii^  tti  oi^ 
pound  of  motliylic  alcohol  a:id  chloride  of  calcium  by  water  iatfetfi 
manner,  ami  d'SiiyJratiu^  the  dijatiUate  with  quick-time,  a  qstftitirtf 
purt)  mothylic  alcohol  is  obtained,  very  uiuch  larger  Ibaa  tkat  «b 
(un  hu  procured  without  tho  a$e  of  caustic  alkali.  (  W*.  G<wM|  €&a.At 
(Ja.  J,  7,  312.) 

The  ti(|iit.l  JistilleJ  frum  the  metiiylated  chluHda  of  calfram  was  (rt»tfd«ai* 
bdIuIIoii  ol' «>iitiHtit:  iif  pittuttli,  whtcli  A.'pimtM  some  i*il«,  uiixeJ  with  argttrjg  cttl  i**^*- 
lUAalliy  i)f  iiK-thylic  iiholiol.  In  the  tnt  Srcatmeut  by  r^iutK*  A!lk«li,  <kr  iditf 
itt'ototio  hitil  liiTii  liL'M  ill  ftnlutioii  by  tlic  grrttrr  *p»«ritity  of  meCkyI  .ukubol  Uic*  fti^ 
The  (lotuilt-toluthn  Wds  dutillcU,  aul  t\\i  lli3tilU^cr,  ^ftcr  drsi<*.c4Uo.i,  septfibllf 
olilni'iJn  uf  oalmuiii  iii^a  mechjrl-alcuhtjl  unil  acetnnr,   tlie  Utter  >>einjc  folvbl*  is  fltfi^ 

fiom  wliicli   ii    W.I*  ayiun  •i.-[»jr.i[eJ  by  rliljriJe  of  ejJciuni   or  pDtJuh. Tbe  «di  ■* 

acetone  Wv'ro  •0|iitnM«4l  by  inUiiig  wilb  wvuti  wbiiilt  dis»oWe-l  the  »l-«(]nl^  Or  * 
pouiiratlnf  out  luid  Huitiiii;  on  cli?  iurfjc?.  Ttic  acctune  was  pr«cipiui<-d  from  it*  a^* 
Dolutliri  liy  pi)t-L«ti,  an  1  tli?ri.'by  ar^iarateJ  from  a  4.i>a1I  ijujuritv  of  uieihTlk  a^* 
wbk'h  Itml  il;!><tolvi'(l  In  it. 

It  H|ipLMi'9  futm  tlic  preceding,  that  mcthyUcalculiol  and  acetic  B<^d  Mrr  ti»  M^^' 
•uUatauci-M  t^antatiiiHt  in  i>ru(le  wuk)d.Kpiht,  fti:etODe  antl  oils  bebi^  al»o  iirmnt  ■  r — 
pdraiivoly  a  \inLl  (puiiliiiov.  (tiould.) 


Page  269. 

Pi*\ulHction  of  Formic  act/  ffom  Carbonic  arifU»  —  When  earbwc 
oxide  )S^  i'  iniido  to  act  nt  :i  liit;h  tem;»i:;raturQ  on  hydrate  of  poUab,  H 
in  itbttorbul  uud  fortuiato  of  p>)tuh  is  pro.lu'jcd  : 

2C0  +  KHCy  -  C'KIIO'. 

10  ^fjuuniOM  of  Hli^lilly  moistened  hydnito  of  potOfih  nro  lutHKloMd  iai* 
a  nnmbor  of  ll  iski*  uf  t  litre  c:b|iacity,  the  fla^kd  thon  filled  with  carbotf 
tixldo,  aiNilod  bofoi-e  tho  hlowpipi\  and  heated  in  a  wat'?'r-bath  ^ 
70   houm.     On   fluUseqtiontly  o)KMiin^   tho   fla^ka    under  .  ^ 

civrhunio  oxido  ii  f»»und  to  ho  cMnpIcteTy  nlwurbcil;  and  on  j  tW 

.VitnloikT:!  of  ill.'   OiLik^  in    uutcr,  a   solution   in  obtdino^i,    uhicli,  i 
•dutunitt'l    with  itulpliurlc  iictd   and  distilled,  yiehls   auucoaa  fu 
.BtfrlbuhU,  r../«;»/.  rrmi.  41,  955;  Ahh,  Pharm,  97,  l%a.) 
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Page  285. 

Seleumethyl.    C'H»Se. 

fs  WoiiLER  &  J.  Dean.     Ann.  Phatvn,  97,  5. 

Prfporotion,     By  dlatniin^r  a  Folution  of  siilphometbylatc  of  baryU 

ritli  scionide  nf  potas.«iuui.     Selenium  wae  converted  into  eclenioos  aciil 

oxidation  willi  nitric  acid;  tlia  t-olulion  evaporated  to  complete  dry- 

(esi".  and  tiU  tlio  ^clcnirms  acid  be^Mn  to  sublime;  the  acid  disaolvcd  iu 

rater,  and  neutralised  with  carbonate  of  potash;  a  sufficient  quantity  of 

le  charci.nl  jmwdcr  eltakcn  into  the  liquiil;  and  the  whole  evaporatetl 

dryno-:s.     Tho  niixturo  wa.*i  then  transferred  to  a  gla.4s  retort,  aud 

tdtiiilly  heated  over  a  charcoal   fire,  till  the  solenito  of  potash  was 

jticed  to  solcnido  of  ]>otaesium,  which  reductiou  took  uluce  at  a  tempo- 

iturc    considerably  below  rcdncs3,    suddenly,    and  with  bright  incan- 

^Rcenco  ami  seini-lU'^iMn  of  the  mass.    After  complete  cooling,  the  retort 

'as  broken,  the  niaaa  added  to  tho  solution  of  sulphomcthylato  of  baryta, 

teuiixturo  (quickly  didtillcd,  and  the  product  purified  by  redistillatiou. 

Pi-opertirt.  Kcddisli  yellow,  very  mobile  li^|uid,  heavier  than  water 
id  insoluble  therein.  Its  odour  i.-^  a^  disagreeable  as  that  of  sulphethyl, 
dluretbyl,  tic.  It  h  very  iuflaumable,  and  burn:]  with  bluish  soleuinm- 
mie. 


Methjlo$elcniou$  acid.  C*H*Se'0*  -  C»H*0',2SeO*.  —  Seleainethyl  U 
readily  dissolved  by  nitric  acid,  with  evolution  of  boat.  Tho  solution 
docti  not  yichl  tiny  precipitate  with  hydrochloric  acid;  sulpliurous  acid 
reduces  aelenuiOtbyl  Iroiu  it,  in  the  form  of  an  oily  liquid.  Ou  attempt- 
ing to  c4jnccntn(to  the  koIuIjou  by  evaporation,  nitric  oxide  is  sonictiuiea 
evolved,  and  a  very  violent  action  takes  place,  which  may  increa**  to 
such  a  degree  as  to  POt  fire  to  the  liquid,  and  decompose  it  completely, 
with  evolution  of  vapours  which  are  intolerably  irritating  to  the  eycB, 
But  by  very  carefully  regulating  the  heat,  tho  solution  may  he  concen- 
tnited  to  a  syrup;  it  then  on  cooling  yields  beautiful  groups  of  colourleaa 
jirijduia,  and  the  entire  mass  suddenly  aolidifics  in  tho  crytiUilliue  fonn. 

The  crystalline  body  thus  obtained  is  nicthytoselcuious  acid.  It  has 
a  strong  acid  reaction,  an  unjdea^ant  o<lour,  and  persistent  metallic  taste; 
deliquesces   in   the   air;  dissolves  readily   in    water   and   alcohol;  melts 

»at  122°;  solidifies  again  iu  tho  crystalline  form;  aud  when  heated  in  tho 
bir,  bums  with  the  blue  flame  of  selenium.  When  heated  in  a  tube, 
it  gives  off  very  irritating  vapours,  and  yields  a  reddish  yellow  oil, 
together  with  fused  selenium.  Hydrochloric  acid  does  not  alter  the 
Bolution;  sulphurous  acid  throws  down  from  it  a  very  dark  yellowish  red 
fetid  liquid,  probably  biselenide  of  methyl. 
^m  With  Ammvnia  tlic  acid  forms  a  crystallisablo  salt,  from  whoso  solu- 

^P  lion  chloride  of  barium  throws  down  tlic  meihyhselenUe  of  hatyOtj  in  tho 
'        form  of  a  white  cry.^ttalline  precipitate. 

Silver-sail.  C'H*AgO\2SeO'.  —  Obtained  by  saturating  the  acid  with 
carbonate  of  silver.  Sparingly  soluble  in  cold  water;  from  a  solution  pre- 
pared at  the  boiling  heat,  it  separates  in  groups  of  beautiful  prisnif. 


^ 
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having  a  glassy  lustre.     Wlicn  exposed  to  light  or  boate<],  it  qotcklj 
blackcus,  and  sclenidc  of  silver  is  reduced,  even  from  its  solution, 
continued   heating.     Heated,    uvea   filightly  in  a  glass   tube,    it  jieli 
£clcniiim  and  solvnidc*  of  silver.     Two  t^iUvrHletenniimttuns  gtivo.  45' 
and   4;V!)  p.  c.  fiilver,  whereas  the  foruinla  requires  43*2  p.  c;  but  tl 
prccipUiited  cbloride  of  silver  was  alwa\'8  black  after  ftt-sion,  from 
jjrcecuco  of  aelenido  of  ailver,  a  aelonium-couipound  being  procipil 
jsimultnueouwly  with  it. 

CMot'omeiJii/lwdrttious  acid,  —  0^11*010,2300'.  —  A  fiolution    of  me- 
thyloselcnioiis  ncid,  mixed  with  hydrochloric  acid  and  evaporated,  yieldi 
beautiful  trausparent  prismss  of  the  chlorinated  acid,  which  do  not  deli  ^ 
quescc  on  exposure  to  the  air.     The  acid  has  a  very  unpleasant  taste  an4j 
odour.     It  nielta  hclwoen  8S°  and  90"  into  a  brown  oil,  therefore  wii" 
partial  decompos-ition,  and  afterwanls  solidifies  in   the  amorphous  Sftat 
When   heated   in  a  tube,  it  yields  reduced   eeleuium  and    a  yollovr  oiLi 
PisfloUes  readily  in  water  and  alcohol.     Sulphurous  acid  added  to  lh«] 
fioliilion,  throws  down  a  dark  red  oil.     Has  a  strong  acid  reaction;  bat 
in  contact  with  bases,  it  is  decomposed,  with  formation  of  a  chloride  and 
a  mclhylosoieuite;  e.  fj,  with  oxide  of  silver  : 

cni'CIO,2ScO«  +  2AgO  «  AgCl  +  C-H^'AgO'.aSeO'  +  HO. 

Wuhler  &  Dean. 

2  C  12-0     ....       7-0     7-2 

4  H 4-0    ....      2*3     3*3 

a „..- „ 35-4    ....    20-7    20-4 

Z  8e „ 800    ,.,.    46-7    ™    457 

&  O 400        .     23-.T 


C«H<C10,2SeO=  171-4 


1000 


(Selenide  of  ethyl.  C^H^Sc,   probflbly   forms  m  similar  chloriaated   acid.     At  iQ 
events,  the  crjTBtQla  winnh  Jot  obtained  (viii,  357)  by  leovtng  rhloride  of  KleAeChjli 
contact  with  a  mixture  uf  nitric  mid  hrdrvcbloric   ncid,  cxbtbited  a  oomposickHi 
difTering  greatly  from  the  formula  C^HH::10,2S0*.  which  requires  12'9  p.  o.  C,  3't 
and  191  CI.) 

Brotnometh^hselfnioiu   aciil.  —  CH^BrOj^SeO'.  —  Produced    when 
solution  of  the  chloriDated  acid   is  mixed  with  hydrobromic   acid 
evaporated.     Oryatallises  in  yellowish  prisms,  and  fuses  readily  into 
liquid  having  the  ni»earaDC«  of  bromine. 

IodomHhylo9vUniou9  acid.  —  C*H"IO,2SeO*.  —  Obtained  by  iniiii 
the  chlorine-compound  with  hydriodic  acid  or  iodide  of  potasfiiuin.  Foi 
A  heavy  black  liquid,  having  a  greenish  metallic  lustre,  and  6olidifrin| 
after  awhile  in  the  crv^lalliue  form.  Has  a  very  unpleasant  auoui 
Dissolves  readily  in  hydriodic  acid  and  in  iodide  of  potassium.  Dii^b 
also  in  alcohol;  and  when  the  alcoholic  solution  is  left  to  cvapoi 
compound  volatilises  completely  without  leaving  any  residue.  (' 
&  Dean.) 
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^m  Telluromethyl.    C»H»Te. 

^Ht  WonLER  &  J.   Dean.     Ami.  rhtniti.  [;3,  233;  C^enu  Soc.  Qu,  J, 

^m        Formation   and   Preparniion,     By  tlistilUng  telluriile   of  potassium 
'      witli  Milpliometliylate  of  baryta,  llio  tli.slillati<ni   beiii^'  continued  as  long 
OS  drops  of  oily  liquid  paaa  over  with  tlie  water,  and  tho  process  con- 
ducted altogether  ae  for  the  prcparaliou  of  tellurethyl.  (viii.  383.) 

I  Pi'optH'itt.     Pale  yellow  mobile  liquiil,  which  sinks  in   water,  an<l 

I      does  not  mix  with   it.     Boils  at  82'',  fonuinjr  a  yellow  vapour  like  tcUii- 
I      rinm  itself.     Hae  an  extromely  disngrceablo  alliaceous  »d(»ur,  which  \s  eo 
intenne  and  persistent,  that  even  the  breath  in  aflectod  by  it  after  some  time. 

Catctilalion, 
2C  12    ....     15-19 

TV G4     ...     8101 

C'HTe   79    ....  lOOOO 

Deeofmpontiont.      Telluromethyl    fumes   in    the  air  from   oxidntion. 

'hou  Het  on  fire,  it  burns  with  a  bright  bluish-whitL*  flame,  diButsing 
'bite  funics  of  tellurous  acid.  Strong  nitric  acid  oxitliecB  it,  with  evolu- 
tion of  nitric  oxide. 

Cf>Tnbi nations.  Tflluroniethyl  behaves  with  oxygen,  chlorine,  &e, 
llko  a  radical  or  a  metal,  furniing  a  babic  oxide  and  analogous  hnlo'i'd- 
COiupoiinde. 

Oxide  of  TellurowetJit/l.  C*H'Te,0.  —  Obtained  by  decomposing  tho 
chloride  or  iodide  with  oxide  of  t-ilver.  Either  of  tfioe  oi'iiipoiinds  is 
moiHtcncd  with  water,  and  oxidcr  of  silver,  recently  prccipitivtLd  by  barytar. 
water  and  well  washed,  added  in  excess,  whereupon  dccompostlion 
begins  jnmicdiately,  and  tho  mass  becomes  tpontaneoojly  healed.  Tho 
filtrate  containa  the  oxide  in  aolution. 

Oxide  of  telluromethyl  is  indistinctly  cryetallino  when  dry.  H.is 
au  abominable  inaic,  but  is  ]no<lorou8.  Deliquesces  in  the  air  like  potash, 
and  abstirba  carbonic  acid.  Its  nquet^ns  solution  is  strongly  alkaline  to 
test-paper;  eliniinateH  ammonia  from  j^al-niiimtmiac,  even  at  ordinary 
tempenituies,  and  forma  a  blue  precipitate  with  sulphate  of  copper. 
Sulphurous  acid  added  to  the  solution  immediately  throws  down  telluro- 
meibyl,  in  the  form  of  an  oily  slinking  liquid;  hydrochloric  acid  preci- 
j)ilates  the  white  chloride;  hydriodlc  acid  the  red  iotlide.  On  faturating 
the  aqueoud  oxide  with  sulphuretted  liydrogen,  a  slight  milky  turbidity 
is  produced;  and  on  distilling  the  liquid,  white  sulphur  fioparatea  out, 
and  a  yellow  oil  pa^cd  over,  which  appears  to  be  merely  reduced 
telluromethyl. 

Sulphate  (j/  I'tUuromeihylj  formed  by  directly  saturating  tho  baio 
with  the  acid,  crystalli&es  in  very  regular  transjMUent  cubes  of  conui- 
derable  eito.     It  JieMjlvcs  readily  m  water,  but  is  insoluble  in  alcohol. 

Iodide.  —  When  colourless  hydriodic  acid,  or  iodide  of  potassium,  is 
drnpt  into  a  solution  of  nitrate  of  telluromethyl,  a  precipitJito  is  formed 
of  a  bright  Icnion-yolhiw  colour,  but  changing  in  a  few  peconds  to  vcr- 
milliou-rcd.     If  tbe  Bolulioue  arc  mixed  warm,  the  precipitate  oxhibit« 
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at   once  a  red  colour  ami  crystalline  strncturo.     When  dry,  it  forms 
vcrniillion-colourcd  powder.  —  The  cowipound  dissolves  sparingly  in  colt 
much  more  freely  in   liot  water,  and  nhiindantly  in  hot  alcohol,   fi)niiin| 
a  reddish  yellow  solulion.     From  both  solutions,  it  cryiitullijiea  io  anial 
ehining,  veniiillion-eoloured  prisnit*,    which  arc  largest  when  they  scpj 
rnto  from  the  alcoholic  solution.     They  yield  an  ornngc-yollow  powHei 
Under  the  microscope,  they  apj^car  orange-yelliiw  by  tnmsmitted  li^hl 
but  certain  fiirt's  exiiibit  n  thio  blue  eurface-colour.  —  It   am^ears  lo 
dimorphoup,  like  iodide  of  mercury;  for,  on  mixin^j  the  cooled  alcuholii 
Eolntion  with  about  an  equal  volume  of  water,  the  iodide  is  precipitate^ 
of  a  leraoii-ycllow  colour^  but  in  a  few  minutes,  a  movement  of  tho  p 
tides  is  obi^erved  throu^diotit  tho  liquid,  and  tho  precipitate  soon  assnnit 
the   character   of   verinillion-coloured,  crystalline  landnie.     The  ycllm 
variety   cannot,    however,    bo  obtained  iu  a   permanent   form;    for  ll 
alcoiiolic  solution  yieldtj  red  crystals  by  evaponition,  aud   the  comp>um 
cannot  be  melted  without  decomposition.     Kven  at  130",  it  is  converts 
into  black  iodide  of  tellurium. 

VfQUltr  ft.  Dean. 

2C.„«,. — ^ «.„.     12    ....      5B6    5'40 

3H    S    ....       I'-iG     1-61 

Te £4        .     Sl-22     ..  31-24 

I „ „...  12G     ....     61'4€     fil'54 

C=H*rcl „ 205     ....  10000  99-79 

Bromide.  C*H*TcBr.  —  Prepared  like  the  chloride,  which  it  clnsel 
resembles,  ami  with  which  it  is  probably  isomorphous.  Forms  sliiDtty 
colourless  prisms,  which  melt  at  89^ 

C7ilftri<fr.     C*H*TeCI.  —  Obtained  as  a  thick  white  precipitate,  reS 
blin;?  chloride  of  lead,  on  addin;^  hydrochloric  acid  toasidution  of  tl 
nitrate.     Redis^olves  when  heated,  jind  crystallises  ou  coolioj;    in  looi 
thin   prism-^j   like  corrosive   sublimate.      When  prepared  from  tlic  iiiiaii|i)w>t 
nitrate  (iV*/.),  it  ronUiins  tcllurotis  arid,  niiiied  or  contbincil.     Melu   at    07'^"     bl 
appears  not  to  be  volatile  without  decomposition.     Solidifies  fn-ni  fusi* 
in   a  ma*f3  having  a  highly  crystalline  structure.     Docs  not  distil  nvei 
with  water,  but  it«  heated  atjueous  solution  has  a  faiut  alliaccons  o«loar,! 
Dors  not  fonii  a:)y  precipitate  with  bichloride  of  platinum.     DisM^ve* 
readily  in  alcohol.  ^^ 

Ojcuchloride.  C'H'TcCI,C^H'TeO.—  Formed  by  .lissolvinir  the  chlondafl 
in  ammonia.  On  evajiorating  and  di^stin^  the  residue  of  f^al-aroniontft^H 
and  oxychloridc  in  ulcnhol,  the  latter  di^olves  nud  H'parates  from  tb»fl 
solution  in  short  colourlei«  pritsms.  Hy<lr(U'liIoric  acid  ailded  to  lb«^^ 
solution  precipitates  the  chloride. 

Svivhochhridf,     CH^TeS.CH'TcCn  — Sulphuretted  hydrojren  paned 
through   a  solution   of  the  chloride,  forms  a  wldto  flocculent  precipit^^^^ 
which  afterwards  turns  yellowish,  the  litfuid  at  the  same  time  aeqdH^^| 
an  extremely  repulsive  odour.     If  it  be  then  distilleil,  there  pasijtrsVi^^l 
with   thu  water,  a  heavy  <jily  litpiid,  bavin*:  a  re<ldi>th  yellow  colour  and 
extremely  offensive  odour,  aud  yielding  sulphuric  acid  when   oxidiMd 
with  aqua-rcgia. 

XUrnU.      C'H>TeO,NO*.  — Telluromethyl,   heated   with   modwmtelrl 
strun^r  nitric  acid,  dissolves  partially  at  first,  with  reddish  yellow  coloorj 
but  after  a  while,  a  violent  reaction  ensues,  attended  with  cvoluti< 
nitric  oxide,  and  a  colourlesa  ftolution  of  the  uitrato  U  obtained^  wl 
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careful  evajwration,  yields  Ihe  salt  in  lar^e  colourless  pri^tns.  Somctimrs, 
however,  probnbly  when  x\te  ttcid  is  loo  strong  or  in  too  prcat  r-xtys?,  Ihf  sqU  U  obtainnl 
on  evaporation,  not  in  rnslals,  but  in  the  fumi  of  n  tratiiiiiitrvnl  iimoriiltuus  mass,  con- 
taining ttrlluroua  arid,  luixcil  or  combiiird,  find  ■risitif;  prolmlly  fnim  Hrcoiitpasilinii  of  a 
portion  of  the  tcMirromt-ihjI.  —  The  iiitnvtp  dcroiniiosis  witli  ciploaion  if 
heated.  It  ■Ji^siiUcs  readily  \n  water  nml  nlcilinl,  Tlio  :if|ueoiis  e^oliitioD, 
mixed  wilh  li^'ih'iodic,  liydrobromic.  or  liy<!roplilonc  ticM.  yi«ld^  a  pre- 
cipitate nf  t!ic  iodicto,  liromido,  or  chloride  of  tcUuroincthyl. 

Oxide  of  telluMmrthyl  dissolved  in  hydrocyunit;  ncid  does  not  forni  ft  rytmide  of 
ttfUurometlivI :  on  evai'Dratiiig  the  solution,  the  base  rrmaiiis  in  its  uriginul  state. 
<M*tlhler&bean.) 

Pago  287. 

Chlovide  of  Mefhyl.  —  Gaseous  eliloiido  of  mrlhyl  (or  IiyJrochlorate 
of  methylene)  liqiielies  at  —  3(}°,  without  nuy  evolution  of  gas.  The 
resulting  liijuid  boils  at  — 22**,  reproducing  the  gas;  and  by  the  time  Uic 
temperattirp  lia«  ripen  to  —20'^,  nearly  the  whole  hns  distilletl  over. 
A  sm^ll  quiintity  of  a  li(|uid,  liowcvrr,  gcncrully  rrnMins,  free  from  chlorine,  insoluble 
in  WQti?r,  and  prnhaljly  Hri^ing  tVum  nume  impiiricv  in  ilie  nnnd-Epint. 

Chlorido  of  nieihyl  jmgfod  through  a  glne«  tul>o  filled  with  puniico- 
stonc  and  healed  tu  dull  rcdnc^3,  scarcely  undorgoes  uny  decomposition; 
at  a  bright  red  beat,  mi  nbundant  de])08it  of  ch.irconi  is  formed  on  the 
pumice-stone,  and  a  liquid  condensps  beyond  the  tnbo.  The  ^^oous  pro- 
ducts are  companaively  small  in  quantity  {compftre  rii,  2S7.)  The  gasen 
ohtainod  both  at  the  dull  and  nt  the  bright  red  bent,  were  found,  after 
being  washe»i  with  a  large  ^juantity  of  water,  to  undergo  scarcely  any 
diminution  by  the  action  of  bromine.  —  100  y\s.  of  the  gaa  collected  at  a 
dull  red  beat,  yielde<l  74  pis',  of  carbonic  acid;  the  total  absorption 
amuunted  to  220  pta.  —  100  pts.  of  the  gas  collected  at  a  bright  red  heat, 
yielded  73  pts.  of  carbonic  acid;  the  total  a1>eorptiou  amounted  to  232  pis. 
This  gas,  treated  with  bromine  and  tlicu  analysed  again,  yicblcd  the  same 
results,  llenco  the  gas  contains  53  p.  c.  mar»b-gas,  IH  cnibonic  oxide, 
and  27  hydrogen.  The  oxide  of  carbon  is  prolmbly  due,  either  to  a  ^mall 
quantity  of  moisture,  or  t()  the  funnation  of  a  small  tjuantity  of  oxide  of 
methyl,  together  with  the  chloride.  (Berthelot,  N.  Ann,  Ckim.  Phyt. 
44,  34D.) 


Pago  306. 

SfXf^itanfOH*  Dfcomjxtsitton  of  Snlfhonitilii/hteg.  —  A  mixture  of  the 
dry  crystallised  sulphomethylates  of  baryta  and  linio,  set  a^de  in  a 
loosely  stopped  bottle  anil  exposed  to  daylight  for  22  months,  wa^;  found 
to  iiave  dimioished  in  bulk  by  one-third,  the  upper  portiun  of  the  contents 
being  a  yellowish  ncid  liquid  of  disagreeable  odour,  the  lower  a  white 
apparently  amoqdious  eubstance,  aurmounted  by  n  crystalline  crust,  frcmi 
which  cprung  numerous  distinct  cry.-tals.  having  their  summits  turned 
towards  the  [light.  —  These  crystals  consist  of  sulphate  of  lime, 
CaO,SO'  +  2An;  they  belong  to  the  oblique  pri«matic  system;  their  hard- 
ness is  between  1*5°  and  2*^;  sp,  gr.  between  2*21  and  2*3525;  lustre 
pearly  in  some  aspects,  vitreous  in  others.  The  crystalline  crust,  from 
which  the  prismatic  crystals  rose,  also  eonsistetl  of  this  salt.  The  white 
amorphous  powder  was  sulphate  of  baryta,  intermixed,  however,  with 
botryo'idal  nuisees  of  granular  sulphate  of  lime,  2(CaO,SO^)-f- Aq. 
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The  yellow  liquid  was  a  mixture  of  salplioTinio  aod  £u1pburic  acic 

witii  water  ami  atiiimll  qu:in(ily  ofuu  oily  odorous  liquid.   Wlieu  neutnili 
witli  carbouiLtc  ^)f  baryta,  ii  yiolilcd,  after  gej>aratiou  of  tho  sii)j)liat« 
baryta,  and  siiKscquent  eva[tomtion  and  rcrrystalli^ation,  crystals  of 
phonictliylalo  of  baryta,  wbicli,  when  dried   between  paper,  wf ro  f'j 
to  contain  38(i(»  p.  c.  baryta,  agreeing;  with  the  foruinlii   C^H'BaO',2S 
-t-2Aq,  which  requires  38'7(J  p.  c.     The   «inic  sult^   dried  at  iOO",  c* 
taincd  42CO  p.  c.  baryta,  agreeing  with  the  formula  C*H'BaO',2SO*,  whi 
requires  42i}5. —  Tlio  t-aturaled  solution  of  this  sulphomcthylate  is 
altered  by  prolonged  ebnllitioD,  and  the  crystals  may  be  heated  to  II 
without  becoming  acid  or  otherwise  deconiftoeiiiig.     It  this  re&^|»ect.  x\ 
salt  difFera   loniarkably  from   th»   ordinary  fiulplionietliylate   of  baryl 
(vii,  30<J),  akboiigh   agreeing   with   it  in  con&titutiou;   it  i=,   in  fact, 
bomo!oguo  in  tlio  metbyl-series  of  the  stable  suljdiovinato  (paratbionat 
which  Gerliardt  (C'omjyt.  chim.  1845,  17fi)   obtained  by  repcatodlv  b<^ili 
and  nciilrali&iug  with  caibonute  of  baryta,  tbo  aqueous   tolutioo  of 
ordinary  Hulphovinate,  and  which  lias  more  recently  been  identified 
Beithelot  (X.  Afi3i.  Chim.  Phy.<.  4.'j,  302)  with  the  sulphovinate  obtaiiM 
by  saturating  with  carbonate  of  baryta  the  niixturo  of  4  vol.  suljihuf 
acid  anil  I  vol.  alcohol  used  to  [trtqtarc  olefiant  gas,  or  tbo   solution 
that  ga5  in  oil  of  vitriol.     This   view  is   further  confirmed   by  the    fo 
that  protonitrate  of  mercury,  added  to  a  strong  Holutiou  of  ordinary  h 
phovinale   or   dulidionicthylato  of   baryta,    forniB  a  grey  or   slaty  p 
cipitiite;  wheron5<,  with  Gcrhanlt'n  paruiliionate,  with  the  sulphomethyb 
ol>t;iincil  hy  the  same  method,  and  with  the  stablv  sulphometbvlalc  atii 
mentiouiMl,  the  precipitate   is   white.      Tiie  acid  of  (he  stable  sulp 
nieth^datc  may,  for  distinction,  l>o  called  p-Snipkonieihylic  acid,  (A. 
Church,  Phil,  Mmj,  [4],  :0,  40.) 

Actiwi  of  Water  on  SufphonifiJtyfnteif.  —  When  palphoniothylate 
silver,  iodide  of  methyl,  and  abyolnto  alcohol  arc  placed  together  io 
sealed  tube,  and  somewhat  rtrongly  healed  in  an  oil-batb,  iodide  of  sib 
is  formed,  and  on  opening  the  tube,  a  certain  quantity  of  eulphomethyh 
of  methyl  may  bo  obtained'by  distillation: 

This  pulpbonicthylate  of  methyl  appears  to  be  identical  with  tho  sulph 
of  methyl  obtained   by  distilling  wood-spirit  with   oil   of  vitriol, 
these  products,  when  placed  in  water,  are  decomposed  slowly  at  onlin! 
temueraturea,    but   almotft   instantaneously  at   100°,  the  products  bcii 
liylic  alcohol  and  ^-sulphomethylic  acid. 


met 


C=li' 


^*jJai2SO»  +  2HO  =  r-H'O-  -I-  ^j"'|2SO 


In  whatever  way  tho  methylic  sulphate  may  be  prepnrcfl,  and  its 
fonnution   in  contact  with  water  etl'ectcd,  /^-sulphomethylic  aeid  np|i 
to  be  invariably  produced.     Only  in  one  instance  was  a  jimall  quaothj 
of   aci<l    obtained    which   yielded   a   baryta-salt,   decomp<k«ibIo   at 
The  mc»dificd  I'nlpbometbylic  acid  is  obtained  in  the  purest  Mate  wbi 
milphtitc  of  mclhyl    in    decomjwscd    by  water  at   the  onlinary  ^utnii 
temperature  ;  at  higher  tempi-rat iirc^.  secondary  products  aro  kIso  fonu* 
Snlpbometbylnte  of  ethyl  (or  snlphethylate  of  methyl),  treated  wii 
water  in  a  similar  manner,  yields  methylif  and  vinic  nlcohoU,  t4>gclh< 
with  /^ftulphoinethylic  and  /-J-tulphovinir  (|iarathionict)  acid: 


2(i'u.>&0*) 


+  4H0  -  CH'O^  +  C*»"0'  + 


C-H 


11  / 


2S0< 


yj&iy 
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When  aulpboiiie%lale  of  baryta  is  sabjected  to  the  aotiod  of  boiling 
water,  sulphate  of  mothyl  is  first  formed,  aud  thou  decomwsed  as  above 
(Church,  PhU.  Ma<j.  [4],  U,  68.) 


Pago  308. 

Methplotefrasulphuric  Acid.     CTI*,4S0".  ~  Formed  by  the  action  of 
fuming  Buljthitric  acid  on  acetonitrile  (cyanide  of  nietliyl): 

C*H*N  +  5HSO*  «  aU*,4S0«  +  NHSSO*  -t-  2CO«. 

When  aeetonitrilo  find  fuming  sulphuric  acid  nro  rapidly  mixed,  and  the 
lifjuid  rather  strongly  heated,  carbonic  acid  is  abundantly'evolved;  and  the 
residual  mass,  whicn  is  tough  anil  rcsiijoue,  yields,  when  treated  with 
water  and  boiled  with  an  excees  of  carbonate  of  baryta,  a  magnificent 
crystallisation  of  mrt/i^foteira^nJp/utU  of  ixtryi^t,  C^H']ia')4SO^-f-4Aq. 
Thfa  is  a  very  stable  suit.  It  does  not  lose  weight  at  100"",  but  gives  otf 
its  4  At.  water  at  l70^  No  further  alteration  takes  place  at  170°,  but 
at  a  stronger  heat,  the  salt  h  rc-solved  into  water,  sulphide  of  barium 
eulpliurouj*  acid,  8ul]dii]r,  and  carbonic  uxide. 

The  free  acid  is  obtaiued  by  precipitating  a  solution  of  the  bariam- 
BJilt  with  Kulpburic  acid,  or  by  decomposing  the  lead  or  silver  salt  with 
Biilphiirettcd  liydrogcn.  Crystallises  in  long  needles,  very  soluble  and 
deliquescent.  Uaa  a  sharp  taste,  with  somewhat  of  tho  flavour  of 
tartaric  acid. 

Cttieutaiiotu 

t  C 12     6-82 

4  H «.,.^      4     2-27 

4  SO»  160    90-91 

CH*,4SO>  176    10000 

May  be  re^nrded  u  manh-gas  wsociated  with  4  At.  lulpharic  acid.  The  change 
which  the  acetic  molet^ule  uii(ler{i;cMfa  in  the  formation  of  this  compound  ander  iha 
influencij  of  sulphuric  acid,  is  the  «amc  as  thai  which  it  ttuffers  under  th«  intluciice  of  an 
alkalL  Iiihnth  cames,  the  molecule  s^ilitii  up  into  man>h-i;jis  and  cniboiiic  acid  (ix.  204)  ; 
only  in  the  Utter  caac,  it  ii  the  cttrhouic  acid  which  ia  tucd,  while  in  the  furincr^  the 
ojarah-gai  remains  in  combinatioQ. 

Ammania-Mlt.  C»[H»,(NH*)'],4S0'.  — Obtained  by  iieutraliMng  tho 
acid  with  amnionic,  —  or  by  the  action  of  fuming  sulphurio  acid  on 
acetamide  (ix,  24{j),  which  difl'era  from  acetonitrile  only  by  2H0.  Crys- 
tallises with  great  facility  in  culuurlcss  prisuis,  sometimes  an  inch  long. 
They  are  anliydroua,  ami  perfectly  stable  at  190^ 

Sihrr-sftU.  C*(H*Ag')4S0*.  —  Obtained  by  digesting  oxide  of  silver 
with  the  aqueous  aci*l.  Foi-me  large  crystals,  wliich  difisolre  readily  in 
water,  but  arc  insoluble  in  alcohnl  and  ether. 

When  fuming  enlpiiuric  acid,  inntead  of  being  suddenly  mixed  with 

acetonitrile,  is  audcd  to  it  in  small  quantities,  and  the  mixture  cooled 

after  each  addition,  a  dilTerent  action  Lalu-s  phue,  tho  nascent  acetic  acid 

simply  combining  with   2  At.  sulphuric  acid,  producing  the  nUphacttic 
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acid  which  Melsens  obtainefl   (viii,  436),  by  the  Action  of  anhydroi 
&u]|jliuric  acid  on  glacial  acetic  acid: 

C*H»N  +  2IIO  +  3HSO*  =  C*IPO<.2SO«  +  NHSSO*. 

SulptiKcetic  add. 

By  a«ldltioii  of  water  and  saturation  with  carbonate  of  baryta,  crys 
are  obtAined,  consisting  of  sulphaceUite  of  baryta.  (G.  B.  Bucktoi 
A.  W.  Hofmann,  Proc.  Hoif.  Soc,  7,  544.) 


Page  321. 

Penta-iodide  of  TetmmftAylinm.  (CH'/N,!*.  —  An  alcoholic  sol 
lion  of  iodine  a«lded  to  a  heated  solution  of  proto-iodido  of  tctramctbyliai 
throws  down  the  penla-iudido  in  au  abundant  crop  of  needles,  having 
metallic  lustre. 

Weluien. 

8C  48    ....      6-82    6'89 

N  U     ....       1-99 

12  H  ....« 12     ...        1-70     1-90 

5  1    630     ....     8!»'49     8905     H8-32 


CT'NHWl*    704 


100-00 


fomii 


This   compound   is  decomposed   by  boiling   with  water,  yielding 
yellow  Ii(]uid,  from  which  white,   opaque,  well-formed  crystals  of 
iodide  of  tetraniethylium,  CNH^'I,  separatej  and  on  the  other  banti 
higher  iodides  arc  probably  formed.     The  orystab  of  the  proto-ic 
yielded  by  analysis  2372  p.  c.  C,  6  28   H,  and  61*38  I;  the 
requiring  24  p.  c.  Cj  0  H,  and  (>3  I.  (Weltzien.) 

Dren-iodide  of  TftrameUiyU^m.     (C'H')*N,I".  — On  adding  ioaii 
n  boiling  solution  of  the  penta-iodidc  in  dilute  alcohol,  there  was  fui 
at  the  bottom  of  the  boiling  liquid,  a  melted  mass,  which  crystalLived 
oooUngf  and  gave  off  iodiue-vapoure  when  exposed  to  the  air. 

Waltswp, 


gc.« 

48 

3-60 

106 

..      0-90 

..     94M4 

N    

12  H    

10  1  

U     . 

12    . 

1260     . 

tt&SS 

0»NH"1>» 

1334     . 

...  itwoo 

The  compound  ammoniums  containing   4  At.  Me,  Ae,  &e.,  wl 

compounds   are    not  volatile,  and  whose  bydrated  oxides  bear  a  c 
resemblance  to   potash,  oppear  to  bo  the  only  ones  capablo  of  fonni 
those   periodidos.     The  solution   of  iodine  in   iodide  of  potaesiom 
perhaps,  contain  simil^ir  periodidos  of  potoavium.  (Wellzion,  Ann.  Pi 

ei,  41.) 
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^  Pago  330. 

Bromoform.  C*HBr*.  —  In  the  preparation  of  hromtnc  frmii  tlio  last 
portions  of  tho  mother-liquor  ubtaincd  from  the  Schimehecksalt-pprin^, 
there  diBtila  over,  together  with  the  free  broniine,  an  oily  liquid,  which, 
being  leaa  volatile  thim  hrorniiio  itself,  remains  in  the  firot  of  the  scries  of 
receivers  useil  to  condense  the  products.  This  suhsUncs  was  formerly 
regarded  hy  Hermann  &s  a  dt'liiiite  oomptvund  CHBr^,  the  variatiniis  iu  its 
boiling  point  being  attributed  to  the  facility  with  which  it  decomposes; 
but  later  experiments,  peif(»rnied  with  a  laViper  quantltv  of  material,  have 
shown  that  thia  view  is  incorrect,  and  moredvor  that  the  liquid  cannot 
be  brought  to  a  definite  eiuto  by  fractional  dij^tjlhition,  even  in  an 
atmosphere  of  airhonic  acid.  By  subjecting  tlie  liouid,  however,  to  the 
following  treatment,  a  ilefinite  compound  is  obtaiueu  from  it. 

Tho  oily  liquid  cdoleJ  to  —  20'  C,  by  a  mixture  of  ice  and  salt^  soli- 
difies for  the  most  part  in  white  fihinin^  cryytQllinc  lamina.'.  To  purify 
these,  the  motherdiquur  is  carefully  decunlcl,  the  crystal-s  melted,  ugaiit 
crystallised  and  ireparatcd  from  the  mothur-liquor,  and  lliti.''e  operations 
several  times  repeated.  The  solidified  mays,  after  bein;^  freed  iw  com- 
pletely as  poi^iltlo  from  the  niothei-Hquor,  i^  then  introduced  into  a 
ca)>acious  funnel,  in  the  apex  of  which  is  placed  a  email  i>crfunite<l  filter. 
At  first  the  prineipnl  part  of  the  luutlier-liquor  runs  olT,  uud  the  rest  is 
displacetl  by  tfie  liquid  proeeeilin^  from  the  gradually  molting  crystals. 
The  product  which  la^it  dripa  from  the  melting  crystals  may  be  regarded 
aa  perfectly  pure.  If  the  mother  liquor  obtained  as  above  be  again 
treated  in  tho  uamo  manner,  a  product  i^  ultimately  obtained  whtoh  no 
lunger  crystallise*  at  —  20°  C. 

Tho  crystjils  consist  of  broraoform,  the  formation  of  which  is  duo  to 
tho  action  of  the  free  bromine  on  the  highly  carboniferous  organic  tuattors 
contained  in  the  mother-liquor  of  the  salt-spring. 

The  molting  point  of  the  crystals  is  —  9°  C. ;  \i  they  hive  previously 
been  completely  dehydrated  by  remaining  some  time  over  dry  chloride  of 
calcium,  they  form,  m  the  melted  state,  a  colourless,  very  mobile  liquid, 
having  a  saccharine  taste,  with  a  very  persistent  burning  after-taste: 

Ilermunn  {mean), 

2C 12    ....      4-74     ....      4  HO 

H    « 1      ...      040    ...      0  43 

3  Br ^ 240    ....    »4'86    ....    94-77 

CHBr* 253    ....  100*00     .     100-00 

Bromoform  expoHcd  to  the  air  decomposes  to  a  certain  extent,  assuming 
a  red  colour,  from  the  firesenco  of  free  hromine.  When  distilled,  oven 
in  a  stream  of  carbonic  arid,  it  is  decomposed  in  the  sjinie  manner  at?  the 
crude  liquid,  a  enriH  quantity  of  brnmide  of  carbon  being  ultimately 
formed.  When  exposed  to  the  attittu  of  chlorine  in  sunshine^  the  liquid 
is  gradually  bnt  completely  converted  into  soliil  chloride  of  carbon. 

Bromoform  is  not,  like  chloroform,  converted  by  caustic  potash  into 
bromide  of  potaasinm  and  forniiato  of  potash.  Not  a  trace  of  f{»rmio 
acid  is  produced,  ami  the  reaction  is  different,  according  as  the  hydrate  of 
potash  is  used  in  the  free  state,  or  dissolved  in  alcohol. 

When  hydrate  of  potash  is  brought  in  contact  with  broraoform,  no 
action  lakes  place  at  first,  but  after  a  wliile,  the  mass  hceonies  so  strongly 
heated  that  tho  bromoform  begins  to  distil  over,  and  at  the  same  timQ 

2  K2 
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a  i^  is  evolved,  which,  when  freed  by  agitation  with  water  from 
ainall  quantity  of  diffnsed  bromoform,  exhibits  the  characters  and  c(» 
piksttion  of  pure  carbonic  oxido.     The  decomposition  id  expressed  bj 
following  equation  ; — 

CMIBr"'  +  3KO  -  2C0  +  HO  +  3KBr. 
and  is  analogous  to  that  which  the  correspondinj^  oxygen-compoond, 
formic  acid,  undergoes  under  the  itiduence  of  .sulphuric  acid. 

With  an  alcoholic  solution  of  [K)t:u:h,  on  the  other  hand,  the  evoI< 
ft.XH  is  a  mixture  of  carbonic  oxide  and  olefiant  ga8,  tho  latter  procoedil 
from   the  alcohol,   which,   under   these  circumstances,    ia    roAolvod  ii 
olofiant  gaa  and  water,  its  decomposition  beini^  induced  by  that  of 
hromoform.     Tho  rnlativo  quantities  of  carbonic  acid  and   oleBsnt 
thus   produced,  vary  with  tno  degree  of  concentration   of  the  ulcobi 
solution  of  potjish;  but  it  is  ot<peciaUy  remarkable  that  the  aimultaut 
decompi>8itions  of  the  bromoform  and  alcohol,  though  not  connecte<l 
any  mutual  action,  noverthelej<a  take  place  in  siniple  atomic  prnpoi 
6o  that,  fur  example,   I  atom  alcohol  '\»  decompuHed  for  every  3 
bromoform;  or,  with  a  ditiorcntly  concentrated  solution,  .5  atom.^  Vi 
form  to  3  atoujH  alcohol;  thus  affording  an  example  of  the  rt^markl 
law  discovered  by  Butiaen  relating  to  tlio  cocfficieut*  of  affinity. 

The  non-cry^tallidablo  portion  of  tho  original  liquid  appears  to  coni 
protobromido  of  carbon,  O^Brj.  (M.  Hermann,  Jnn,  Pharvn,  95,  211.) 


Pago  355. 

Action  of  Chlorine  on  the  Sulphides  of  Methyl. 

A.  RirHR.     X.  Ann.  Chim,  Phys,  43,  284. 

MonochlorinnUd  Afethj/Uc  Sulphide,  C'H'CIS.  —  Formed  by  the  aMif 
of  chlorine  on  methylic  sulphide,   under  tho  influence  of  ditfu^e*!  daj 
light    and   a    low   teMi{»crature.      At    ordinary   temperatures,    oblun 
acta    with   great   violence   on   methylic   sulphide,   each    bubble   oi 
gas,  as  it  pa^ves  into  tho  liquid,  producing  flame  and  a  carl 
drpoHit.      To   obtain    a   deHnite   result,    it    Is   nccc^asary   to    place 
^uiptiido  in  a  retort,   Hurrounded  with  ice,  and  to  introduce   porfa 
tiry   chlorine   very   eUtwIy  hy   meanfi   of  a   tube,    terminating   a   litt 
nlMJve  tho  surface  of  the  liquid.     In  this  manner,  tho  yellow  oil 
tioned  by  Kcgoault   (vii.   355)   it)  produced;    it  is  at  first  contaminat 
witli  hydrochloric  ;icid  and  unaltorod  sulphide  of  methyl,  which   quir^lj 
indueo  ita  doconiposition,  even  in  stoppered  vcseela;  but  by  boating  it  ' 
50"  or  60",  and  jnussing  a  rapid  current  of  dry  cirbonic  acid  throu^ 
these  liiipuritieN  are  removed,  and  tho  compound  may  then  bo  proaenri 
without  alteration. 

Yellow  oil,  heavier  than  water,  and  having  a  strong,  di 
i»doiir.     When  heated  in  a  retort,  it  partly  distils;  but  a 
portion  is  decomjioHcd,  and  leaves  a  carbonaceous  residue. 

fticbe. 

« C 12-0    ....     18-35     18  92 

2  H    2-0    ....       3-06     3'« 

CI iyi   u-   M*w  ,.^^.   i^'2t 

S ^ „     160     ....     2<-46 

C-'H'CIS .„     60M     ....  lOU'OJ 

i 


BICHLORFNATKD   MBTHYF.rC  SULPHIDE.  oUT 

BUhlorinaied  MetJty/ic  SulpHJf.  C*HCPS.  —  When  chlorine  is 
passed  by  separate  hnhl.loH  Into  tho  pre<'filing  coniponnd,  a  rapid  actioD 
take«  place,  which  may  even  produce  influiiiniatiou.  To  prevent  this 
occurrenccj  the  retart  inuHt  be  cooled  at  tho  comnicnoomcnt  of  the 
operation,  ami  llio  *Ielivory-lubo  made  to  torininatc  al>ovc  the  liquid; 
towards  tho  cikI,  however,  the  tube  nuisl  be  nia*lo  to  dip  into  the 
liquiti,  and  the  tlihiriiie  may  bo  patiuod  into  it  witb  coiisfderabh^  rapidity. 
Ab  wwtn  aa  the  clilorine  ccosoh  to  ho  absorbed,  it  must  be  replaced  by 
a  current  of  dry  rarhnnic  acid,  to  expel  the  excess  of  chlorine  and 
hydrochloric  acid.  —  Tiie  prwiuct  is  a  heavy  yellow  liquid,  fionictimea 
of  a  very  deep  cohmr.  It  boils  at  a  high  temperature,  and  is  partly 
dccoinpoBod  by  distillation. 

Ricbe. 
ZC 12-0      ...     1203     12-70 

H    .«.„ « I'O     ....       TOO     117 

2  CI   70-8     ....     70-94    7035 

8 160     ....     1603 

CHOPS „     99-8     ....  100*00 

In  diffueed  daylight,  this  comjwund  m.iy  he  kept  for  several  days  in 
an  atmosphere  of  dry  etdurine  without  Ht^nbible  alteration;  but  in  Hunnliine 
the  chlorine  is  absorbed  ami  a  heavy  liquid^  of  a  light  ruby-red  colour 
is  formed,  consitjting  of  Kegnauit^a  terchlorinatcd  metliylic  Kulphide 
(vii.  355)f  together  with  bichloride  of  carbon  and  protochloride  of  sulphur; 

[2C»HC1SS  +  6Cl  -  C=Cl»S  +  CCV  +  SCI  +  2HC1] 

When  this  liquid  is  distilled,  it  begins  to  boil  at  TO"",  but  tlie  boiling 
point  soon  riaea  to  170"— 175^  The  first  portions  af  tho  distillate 
exhibit  a  bright  red  colour,  due  to  the  presence  of  chloride  of  mulphur, 
the  subsequent  portions  arc  of  a  liglit  yellow  oohjur.  The  greater 
|K)rtion  of  the  liquid  distils  over  between  155°  and  16^'',  and  if  this 
portion  he  collected  apart  ami  repeatedly  rectified,  a  very  limpid,  amber- 
coloured  liquid  it  finally  obtained,  which  boils  without  altcmlit»n  between 
15(i"  and  ItiO^  Tliid  liquid  ih  trrchhrifififfd  tnctht/Hc  eviphiJe,  CHJl'S. 
It  baa  a  strong,  penetrating  odour,  is  insolnble  in  water,  but  dis«o1vC8 
easily  in  alcohol  and  ether.  It  ia  not  decomposed  by  aqueous  jtotash  or 
amntonia.  Vapoiir-denbity  5*68.  —  This  same  rompound  is  nlim  formed  by  the 
continued  action  of  cbloriao  on  bifiolpkide  of  methyl  in  sanebino  (p.  ^03). 


• 

8  0    .„ 
3  CI  ... 

S    -.. 
H   .... 

„ I2-0    , 

lOfi'2     . 

8-94 
..     79-14 

..    ii-y2 



Ricbe 
a, 

937     ... 
79-16     .... 

009 

A. 

903 
7916 

160     . 

CCHS 

„ 134-2     . 

C*Tspoiir ,  .M* . .  •  X  •  •  ■ » t  •  •• 

Cl-fti 

S-Tspour 

..   100-00 

9 
3 

Vol. 
...     0-8320 
...     7-3629 
..     11093 

Density. 

Vapour  of  C*CH8  .... 

...«•■■•«»•••■• 

2     . 
1     . 

...     9-3042 
...     4-6521 

1 

503 


«,  froa  BODonipliidtf ;  k,  from  bisulphide  of  methrl.     The  nlfhtrrf 
dcMity  ditfm  eomidenblj  froa  the  ctpem»caui ;  but  tbe  difffmce  veald  be 
greater  if  the  npow- ««f«  rqgBnicd  le  atonetonic.     It  appeui  probable  dkcmfore 
Ae  com^ami  t?Cf^  ttTfmAwtAhj  heat,  like  C*CPO  (Tii,  $&5)  mto  CCtS  and  CCP| 
•ad  tbU  Ac  Tspow  wboae  density  «w  actn^ly  deterwmed  ne  a  mixtare  of  these  ti 
▼apovts.     Tht  low  boUiof -poiut  of  the  <>ompoiiiid,  as  eocaparcd  with  the  boiliaf  j 
«f  ■MModUonaatcd  and  bichiorinitMl  mcthyUc  sulphide,  sppein  to  faroar  this  fi(v. 

By  carefully  distilling  the  red  Uqoid  prodneed  bj  tbo  eontbi 
action  of  chlorine  in  &nD5bine  or  monodalphide  of  methyl  (p.  500), 
mbj-eoloorcd  distillate  is  obtained  below  lOU'^^  wbicb  consists  of  ebb 
of  Folpbnr  mixed  with  bichl/rride  of  tarhon.  By  treating  this 
witb  caustic  pota^b,  tbe  chloride  of  sulphor  is  decomposed,  aai 
bichloride  of  carbon  eepamted;  and  by  digesting  Ui«  latter  orer 
chloride  of  calciuiu  and  rectifying,  it  is  obtained  in  the  form  of  a  coloi 
less  liquid,  of  sp.  gr.  1-567  at  18%  baring  a  pleasant  ethereal  odour. 
boiling  at  77°.  It  gave  by  analysis  7  80  p,  c  C  and  91  88  CI: 
formula  CH?!'  requiring  769  C  and  92-31  CI.  fwMn^ar*  Tii.  356.)  —  W 
the  salphide  of  methyl  and  the  cblorioe  are  both  very  dry,  aixi 
neceasary  precautions  are  taken  to  preclude  the  entrance  of  moisti 
into  the  vessels,  the  quantities  of  chloride  of  sulphur  and  chloride 
carbon  obtained  are  but  small;  bat  if  moisture  is  present,  they 
produced  in  great  abundance. 

Chloride  of  MefJtylic  Bisulphide.  CH'S'jCL  —  ^V^lcn  a  few  drops 
bisulphide  of  methyl  are  let  fall  into  a  flask  containing  dry  el 
a  number  of  sulpbur-ycUow  crystals,  having  the  form  of  rbooibaiij 
lamina;  arc  immediately  deposited  on  tbe  aides  of  the  reasel.  ~ 
crystals  are  very  instable,  and  are  destroyed  by  an  exceea  of 
During  the  first  stage  of  the  reaction^  that  is  to  say,  while  tbe 
are  forming,  no  erolution  of  hydrochloric  acid  is  observed;  consequent 
the  crystals  contain  all  the  hydrogen  of  the  bisulphide  of  metbj 
and  their  formation  is  due  to  a  simple  Bxation  of  chlorine-  They 
very  ditbcult  to  isolate,  on  account  of  tbeir  great  volatility  and 
strong  tendency  to  deoompoee.  To  obtain  a  sufficient  quantity  for 
lysis,  it  is  necessary  to  drop  bisnlpbide  of  methyl  successively  into  sr 
Ds^ks  containing  chlorine,  quickly  remove  tbe  crystals  with  a  thia  gl 
plate,  press  them  between  bibulous  paper,  aud  enclose  them  in  a 
nulb  prenonsly  weighed. 


tc. 

SH 

CI 
2S 


CtjiUU, 


120 
3-0 

32-0 


H-56 
3M 

4x-oe 

3882 


14-01 


C»H*i?,a    82-4 

Ma;  alw  be  r^arded  aa  C-IPS.CIS. 


IOU-00 


By  the  continned  action  of  chlorine,  this  compound  is  deoum| 
with  furniation  of  a  liquid  which  is  yellow  at  6rst,  but  all 
atsuiites  a  bright  rM  colour,  if  the  action  of  the  chlorine  be  cootiBMil 
the  utii)t»^t,  and  in  sunshine.  On  distilling  this  liquid,  tbe  first 
which  ]n^»os  over  bt-low  1*0"^  is  found  to  contain  a  con«iderable  qM 
of  cbloriile  of  sulphur;  but  the  princi|>al  portion,  which  distils  oi 
betwccu  1^0^  and  160°,  consibts  chiefly  of  terchlortnatcd  methylie 
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pliiJo  (p.  501),  It  apppars  then  thnt  Msnlpliidc  of  molUyl,  un«Ier  the 
iiiBueiice  of  chlorine,  splits  a\>  into  xuljiliiir  wljiclj  unitea  directly'  with 
tlie  chlorine,  ami  nionuswlphtdc  of  methyl  which  is  transformed  by  tho 
chloriiit'  ill  th«  same  manner  as  if  it  wcro  in  tlic  free  .state.  Tho  crude 
product  is  hnt  very  slowly  altered  by  contact  with  water  or  with  potash. 
(Riche) 


Page  478. 

Double  Ferrocyanides. 

P.  Retndbl.     J,  pr.  Chan.  65,  450. 

Fen'oci/anide  of  JPotamum  ami  Ammonium.  —  K*(NH*)Fe*Cy*:= 
(K*NH*)Cy*,2FeCy.  —  Obtained  by  tlio  action  of  amuiuuia  on  ferri- 
cyanido  of  potassium  in  presence  of  a  reduoiug  agent. 

K»F^Cy«  +  NlPO  =  K»(NI^)Pe*Cj''  +  O 

When  ammonia  is  poured  upon  a  mixture  of  ferricynnide  of  potas- 
sium and  grape-3U^nir,  (in  tlie  proportion  of  20  : 1,)  in  a  loosely  etoppered 
bottle,  andlbc  liquid  left  to  stand  for  several  days,  with  fre<|uent  shaking, 
ita  colour  gradually  becomes  paler,  and  in  eight  or  ten  days  cliaiigea  to  a 
pure  yellow,  la  mo»t  ca«e»,  when  larL^'  i[uantjtiea  are  taken,  yellow 
crystals  arc  soon  dcpoaitcd.  Tho  product  is  always  the  same,  even  when 
the  auinionia  }s  in  eices.**,  TLo  pHre  solution  of  llie  yellow  salt  may  bo 
evaporated  to  the  crystallising  j»0]tit  without  dtconipufjition;  but  the  pre- 
sence of  uiideconipo»Vd  grape  Migur  and  amniania,  gives  rise  to  other 
actions  (luring  tho  evnpomtioii;  hence  it  is  best  to  precipitate  the  salt 
from   the  ]ii[uid  by  alcuhol  and   recrystallise  from  water. —The  alkdino 

8u1phitr«  rireii  thr  rnhirhoii  more  fjinckly  lli.in  srnpr-sugar,  but  are  Ifsa  convenient, 
on  ncrouDl  of  the  Hillirulty  of  scpiirntiug  ihe  rwiuliiog  pu!|thntcs. 

Pale  yellow  Bquare  prienis,  which  are  partially  decomposed,  even 
between  80'' and  lOd",  and  at  higher  trmperatures  give  off  hydrocyanio 
acid  and  cyanide  of  ammonium.  Dist^dve  easily  in  cold,  and  still  more 
in  hot  water.  Tho  soluliou  behaves  with  metallic  ealts.  like  ordinary 
yellow  prussiatc  of  potash.  When  heated  with  a  fixed  alkali,  it  gives 
off  ammonia,  and  yields  a  mmilar  ^alt  in  which  the  ammonia  ia  replactni 
by  the  alkali-metal  used.  (Reindel.) 


3  K 

Oyutttia. 
117  6     .. 

.     29-28     ... 
4-48     ... 
.     13-94     ... 
..     38-85     ... 
.       13-45 

Reindel. 
29-5H 

NH*    

|«-0     .. 

4*05 

2ro  ™ 

6  Cy    

6  HO 

...«»« 56-0     .. 

. ...  1560     .. 

540    -. 

....     13-87 
....    38-77 

K»(NH*)Fe»Cj«...  +  6Aq    4016     ....  10000 

Ferrocyanide  of  Poiamvm  and  Sodivm.  K'NaFo'Cy*  =  (K*Na) 
Cy*,2FeCY.  —  Obtained  by  treating  a  mixture  of  ferricyanido  of  potas- 
sium ana  grape  sugar  with  caustic  *^oda,  or  by  boiling  a  solution  of  th« 
preceding  salt  with  caustic  soda;  the  product  may  be  purified  by  preci- 
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pitaiion  with  aleobol  and  reorystallisation.  Fonns  rhombie  or  nearly 
sqoare  pnsms,  having  a  glassj  Instre;  they  are  not  effioreaoent,  and  & 
not  give  off  their  water  below  200°.  Difisolve  readily  in  water,  either 
hot  or  cold.  (Reindel.) 

CryttaU.  Beiadd. 

3K  117-6  ....  28-29  28*18 

Na. 23-0  ....  5-55  5-34 

2  Fe aeo  ....  13-47  13'56 

6Cy 156-0  ....  37-54  37-75 

7  HO   630  ....  15-15  15-14 

K»NaFc*Cy«+7Aq  ....    415-6    .,..10000    99-97 

When  chlorine  gas  is  passed  through  a  solution  of  this  salt,  eUoride 
of  potassium  is  separated  and  a  salt  is  formed,  which  appears  to  be  oom- 
posed  of  (K'Na)Cy*,FeK::y*  +  a^Aq.  This  and  two  otker  salts  derired 
from  it,  vix.,  (K«Na»)Cy*,2FeCy  and  (K»NaNH*)Cy*,2FeCy,  are  reserved 
for  further  investigation.  (F.  Ileindel.) 
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Pago  4. 

Ammoniaeal  Cuprosoeupric  Cyanide,  —  2NH',2Cu'Cy,CuCy.  —  When 
an  ammoniacal  solution  of  hydrated  cuprio  oxide  is  poured  into  aqaeoos 
bydrooyanic  acid,  till  the  odour  of  the  ammonia  becomes  distinctly  pre- 
dominant, the  clear,  slightly  yellow  solution  then  heated  to  the  boiling 
pointy  and  an  additional  quantity  of  the  ammoniacal  copper^solution 
continually  added,  (while  the  heat  is  still  continued,)  till  the  dark  blue 
colour  becomes  permaneut,  micaceous,  crystalline  Jaminas  make  their 
appearance  after  a  while;  and  the  liquid,  if  then  filtered,  yields,  on  cool- 
ing, green  rectangular  laminse  of  remarkable  lustre;  these,  after  com- 
plete cooling,  may  be  purified  by  filtration  and  washing  with  cold  water; 
they  are  then  dried,  first  upon  paper  in  the  air,  ana  afterwards  over 
chloride  of  calcium.  —  When  these  green  crystals  are  immersed  in  a 
mixture  of  equal  volumes  of  moderately  dilute  solutions  of  caustic 
ammonia  and  carbonate  of  ammonia,  and  the  liquid  heated,  they  dissolve 
and  form  a  blue  solution.  On  boiling  this  solution  for  about  an  hour, 
and  then  leaving  it  to  cool,  it  deposits  blue  shining  laminse,  which  may 
be  collected  on  a  filter,  and  completely  pnrified  by  washing  with  cold 
water.  —  During  the  boiling,  the  olue  ammoniacal  liquid  often  becomes 
tnrbid,  in  consequence  of  the  separation  of  a  brown  substance,  but  it 
may  be  rendered  clear  again  by  addition  of  ammonia.  (L.  Hilkenkamp, 
Ann,  Fharm.  97,  218.) 


Or: 


2NH»  

Blue  cryttaU, 
34     ... 

,.     12-59     . 
..     58-52     . 

..     28*89     . 

Hilkenkamp. 
12-66 

5  Cu  

3  Ct 

158     .. 

78     ... 

58-22 

28-73 

2NH«.2Cu*Cy,CuCy 270     .. 

2  NH»    340     .. 

..  100*00     . 

..     12-59 
.,    66-07    . 
..     21*34 

99-61 

Hilkenkamp. 

2Cu»Ct 

CuCy  

178-4    .. 

57-6    .. 

66-90 

2  NH» 

2700    .. 

Grttn  crystali. 
34     .. 

..  100-00 

..     11-80     . 
..    -54-87     . 
..     2708     . 
..       6*25 

HQkeDkamp. 
...     11-56 

5  Cu  

3  Cy  

158     .. 

78     .. 

54-37 

27-30 

2  HO 

18     .. 

2NH*,2CttK;y.CQCy  +  2Aq    288     ...  10000 

The  quantity  of  oaprous  cyanide  in  the  green  crystals  waa  found  by  analysis  to  be 
60*85  p.  c. ;  the  formola  requires  61  *97. 
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The  rreen  coraponnd  is  bydrntfid,  perfectly  insoluble  in  cold  water, 
and  M  ileconiposed  by  boiling  with  water,  a  bulky  brown  precipitate 
being  then  formed.  When  dry,  it  may  \h>  lieated  to  100^  witbout  decom- 
potiition;  but  wlieu  beated  to  that  temperature  in  tbo  nioist  state,  it  i$ 
gradually  decomposed  as  by  boiling  with  water.  It  is  dccomp'^Eed  by 
dilute  acids,  leaving  a  white  residue  of  cuprona  cyanide,  |whieli  dis- 
aolvcs,  witb  evolution  of  hydrocyanic  acid,  when  the  liquor  i«  beated. 
Solutions  of  caustic  fixed  alkalie,  or  alkaline  carbonates,  cbaoge  the 
colour  of  the  crcen  crystals  to  blue,  even  at  ordinary  tomperatarMw 
Caustic  fixed  alkalis  take  up  cuprous  cyanide,  which,  r>n  boiling,  turns 
brown,  and  is  converted  into  cupric  oxide;  in  the  solution  formed  by 
fixed  alkaline  carbonates,  a  small  portion  of  the  green  compound  is  ooi- 
▼erted  into  the  blue  anhydrous  crystals.  This  solution  when  boiled,  like- 
wise yields  a  brown  precipitate^  but  the  supernatant  lif(uid.  a«  it  eooU, 
deposits  splendid  blue  lamina?-  of  the  anhydrous  salt.  The  green  crystal! 
dissolve  in  ammonia  and  ctirhunntc  of  ammonia,  and  partly  separate  obI 
unaltered  as  the  linuid  cooU,  but  partly  converted  into  the  olue  eom- 
pound,  especially  after  long  boiling.     (Vid.  ntp.) 

The  blue  compound  behaves  like  the  green  crystals  witb  all  rcagenti, 
excepting  ihows  which  converted  tbo  lattecJuto  the  former,  (ililkeukamp.) 


Pago  43—58. 

Platinocyanides. 

A.  ScHAPARiK.      Wien.  Akad.  JJer,  17,  57;  Chem,  Gat.  1855,  441. 

Protoc^nidf.  fif  PUftinum.     PtCy.  —  Schafarik   prepame   this 

pound  by  hoiitiug  platinocyanide  of  ammonium  for  some  time  to  300^  oa 
the  wiiid-Iiath.  The  yellow  cryt^tals  first  become  pure  white,  but  ofter- 
wardH  iig:iin  a.'^.siinie  a  yellow  colour,  yiiwe  off  a  light  and  vvry  pungent 
vapour,  and  tiltinuilely  leave  pseudomorphoua  crytftala  of  prot<>cy;inid^-  of 
plutinnni.  which,  when   more  strongly  heated,  smoulder  away  on  arrest 

of  uir,  leaving  Hponpy  platinum   in  di»itinct  piieudomorphuui<  crystal*. 

Hydroplatinocyanic  acid  boiled  with  nitric  acid  likewise  violJ^  a  very 
pure  protorvaiiide  of  plHlinuni,  tnsether  with  other  proJnctA  not  ?»fi 
examined.  In  the  prodiirts  obtiiim-d  by  these  two  processes,  and  lik««i«* 
in  that  preparetl  by  Knop's  nit'thud  (viii,  43).  Schafarik  found  7524, 
75r»y,  7«  05,  7<J-3B,  aud  77*18  p.  c.  platinum.  Now  the  formula  I'tCy 
requires  79*^0  p.  c. ;  Schafiirik.  however,  regards  tin*  several  prodocU 
which  he  analysed  as  the  protocyanide  contaminated  with  variable  oitaD- 
tities  of  foreign  matters,  which  coidd  not  be  removed  by  waafaing. 

Piatt nocy an ide  of  Ammonium.     NH*PtCy*-f  Aq.  — Obtained  by  m^ 

eipitating  a  solution  of  platinocyanide  of  barium  witlt  a  mixture  of  ciittslio 
anmtonia  and  carbonate  of  aninnmia;  the  filtrate,  when  sb>w|y  cvap4>i«tad« 
yields  slender  prisms  of  a  deep  lemon-yclluw  colour,  and  eibiDitJD*  a 
epii'ndid  blue  fluoretcenoe   on  the  surface.     The^e  orystalfl,  plareil  uAn 


I 


bell 


■jar   with    caustic    lime   on    whieh   ammonia   is  dropped. 
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•white  but  turbid,  and  diminish  in  weigbt  by  4  or  5  per  cent,  from  loss  of 
1  At.  water  (not  of  aiiimonia,  as  auppow**!  by  Quadrut,  viii,  46.)  The 
white  crystals  recover  their  yellow  colour,  though  alowly,  on  exposure  to 
the  air;  but  if  placed  over  sulphuric  acid,  they  remain  while.  Colourless 
needles  are  likewitic  obtained  byaddin<^  caustic  ammonia  to  a  very  strong 
flolutioD  of  the  salt,  and  evaporatiug  over  the  water-bath;  these  alao, 
when  expOfipd  to  air,  take  «t>  water  and  turn  yellow.  (Knop  attributed 
thia  change  to  lou  of  water,  but  analysis  ehowa  that  the  yellow  crystals 
contain  more  water  than  the  white.  Both  the  white  and  the  yellow 
salt  give  off  their  water,  but  not  entirely,  at  lOC;  at  ISO"*,  they  part 
with  the  whole,  amounting  for  the  yellow  salt,  to  1005  (2  At.),  and 
become  milk-white  or  pearly.)  Any  brown  colour  which  tbcy  may  exhibit  after 
drying,  wbcn  jirrpared  by  Quadrat's  mrthod,  (viii.  46),  is  due  to  impuntiM  in  the  eiUer 
or  alcohol  n»eil  in  tht  iirei-nration.  When  the  anhydrous  salt  is  dissiolved  in 
absolute  alcohol,  and  the  solution  evaporated  over  snlphuric  acid,  crusts 
of  colourle.sjfij  radiating  needles  shoot  out  from  the  margin  of  the  vessel,  and 
at  last  coat  the  whole  surface  with  a  network  exhibiting  a  beautiful 
violet  fluorescence;  on  exposure  to  the  air^  they  rapidly  turn  yellow. 
The  yellow  salt  dissolves  in  about  its  own  weight  of  water,  and  a  smaller 
quantity  of  alcohol. 


Anhydrttu*. 

Scbafarik. 

NH*  -«. 

...     18     .... 

10-65 

Ft 

...    M    .... 

30-77 

«Cy 

...    i2    ... 

S8-5B 

58-05 

....     58-88 

NH'Cy.PlCy 

...  169     ... 

10000 

Wkiit,  Mpdrated. 

Scba&rik. 

NH«   ...... 

^ 

IB     .... 

10*02 

Pt    ..«. 

99     .... 

55-62    .... 

,..,     55-89 

2Cy    „. 

„ 

B2      .. 

29A5 

HO  

9     .... 

501     ... 

.  ..       5-10 

NH*PiCy'  + 

Aq 

178     . .. 

100-00 

SohafWrik. 

VH*   

.     18     .,.. 

9 -03 

Pi  „.. 

•.•..•.•.•■•.••••••• 

.    M    ... 

52-94     ... 

....     52-22 

2  Cy  

,    58    ..- 

27B0 

2  HO 

18     ... 

96:\    .. 

10*05 

NH«PtCy>  + 

2Aq 

.  187    .... 

100-00 

Fladnocyanide  f/  Potaaiuvi,  —  Of  the  ieveral  methods  given  for  the 
preparation  of  Gmelin''8  fialt,  Sehafarik  regards  that  of  Knop  (viii,  47,  2). 
as  the  most  coTivrnient.  He  find:*,  in  accordance  with  the  resnltJ*  of 
Oin.,  Laurvnt,  Gt-rhardi,  and  others,  that  it  has  ftlwayu  the  composition 
KCy,PtCy,  not  that  assigned  by  Qua<lrat. 

Ptatinaeyanide  q/"  *S(MfiuT7i.  ^  Platinocyanide  of  bnrinm  prepared  by 
Quadrat's  method  (viii.  52),  was  dissolved  in  a  little  hot  water.  an4l  mixed 
with  exce:<s  of  sulphate  of  soda;  10  times  its  volume  of  a  mixture  of 
alcohol  and  ether  was  then  added;  and  the  litjuid  filtered  after  standing 
for  several  hours.  The  rlenr  solution,  evnpornled,  first  in  the  air  ana 
afterwards  in  vacuo  over  oil  of  vitriol,  was  entirely  converted  into  beau- 
tiful, cofonrlcKs,  brilliant^  glassy  prisms  of  the  ^odiuni-saltj  about  8  mm. 
long  and  I  mm.  thick. 


» 
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OywtaSt,  Sebar«nfc. 

K«  ^ .« 23  ™.  1I'44  11-58 

Pt  „ 99  ....  49'2&  48-6i 

2C^.„ «. « 52  ....  2i-88 

3  HO _ 27      .  13-15  13-85 

NaC7,PlCy  +  3Aq..„ 201     „..  10000 

Platinocyanidfi  of  Barium,  —  Most    easily  obtained    by   dissolving 

platinocyauide  of  potassium  in  tde  rimallest  possible  qnantlty  of  roM  or 
moderately  warm  water;  addiug  1  At.  of  pure  monob  yd  rated  snlphurio 
acid  (23  pie.  acid  to  100  pts.  of  the  poto^iuin  ealt),  taking  care  to  avoid 
overheating,  which  would  Benarale  protoc}*aDide  of  platinum;  and  afiter- 
warda  adding  10  times  the  volume  of  alcohol,  of  sp.  gr.  0*863  :  the  additinn 
of  a  little  ether  facilitates  the  prccipitatinn  of  sulpliaic  of  potash.  The 
mixture  is  then  immersed  in  cold  wator  for  several  hours  to  complete  the 
deposition  of  the  sulphate  of  potanh;  and  the  61trato  evaporate*!  to  one- 
thirdj  mixed  with  water,  and  saturated  at  the  boiling  beat  with  carbonate 
of  baryta.  The  bariom'^It  thus  obtained  is  quite  pure,  as  the  traoM  of 
potassium-salt  taken  np  by  the  alcohol  remain  in  the  luotber-liquor.— 
Quadrates  method  of  preparing  this  salt  from  the  platinocyaDide  of 
copper  ie  troublesome;  on  account  of  tho  difficulty  of  washing  the 
copper-£alt. 

Plniinocyanide  of  Stnyntlum.  —  Prepared  by  eatur.iting  platinocyaulde 
of  hydrogen  with  carbonate  of  Btrontia.  or  by  Quadrat's  method  of  decom 
posing  the  coppor-salt  with  stronlia- water.  —  Forms  eomeliuies  milk- 
white,  sometimes  transparent  crystals,  which,  when  exposed  to  the  air, 
acquire  a  violet  tint  throughout.  The  white  cryHtals  obtained  by  the 
second  method  arc  al^jo  surrounded  with  a  crust  of  indistinct  ycUow 
crystals,  which,  however,  become  white  when  laid  on  paper  over  night.— 
The  white  or  tninspareut  crystals,  left  over  sulphuric  acid  for  24  honiB, 
acquire  a  t^plcndid  purple- violet  colour,  like  a  solution  of  permanganate 
of  potneh,  anil  at  the  name  time  a  golil-greon  metallic  surface-lustre;  by 
exposure  to  the  air  for  a  few  days,  they  completely  regain  their  previous 
appearance,  A  solutiuu  of  the  wiXi  swung  round  in  a  hot  vessel,  likewise 
coats  it  with  a  violet-purple  crust,  having  ag(»ld  green  lustre:  this  purplo 
tint  appearn  to  be  duo  to  a  peculiar  state  of  hydration.  At  100',  ihe  aalt 
becomes  tnrbid  throughout,  and  acquires  a  deep  orange  colour,  deeper  Uuui 
that  of  the  dry  bariuni-salt,  the  gold-green  stirfaoo-lustro  being  at  tb« 
same  time  converted  into  azure.  At  150",  the  suit  Inxome^  white  and 
auhydrout?,  but  is  so  sensitive  to  molstore  that  whcu  breathed  upon,  it 
immediately  aquires  a  blackish  purple  colour. 

Scluftrik 

8f „  44  .  .  18'33  IBM 

PI   ....«.^ „ 99  ...  41-25  4081 

2  Cy „ -..  52  21-67 

5  HO 45  ....  1875  IB'Sa 

SrCy,PtC/  +  5Aq, 240  10000 

Of  the  5  At  WBter,  7'7]  p.  c.  (3  At.)  sre  given  ofTal  100*. 


Plaiinocyanide    of   Calcium,      CaCy,PlCy+5Ag.  — 
strontium-ealt,  and  also  gives  off  3  At.  water  at  100  . 


RoaegaklM  Ilia 
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FltUlnoeyanide  of  Marfuegium.  —  Prepared  by  the  two  methods  given 
io  riii,  54j  al«o  by  aaturuling  cyauiile  uf  phttinum  at  a  boiliu^  heat  with 
curbunitte  of  miignoiiia:  the  proiluot  obtained  by  this  loat  method  was 
darker  in  colour  than  that  obtained  by  either  of  the  former.  If  the  salt, 
after  being  deprived  of  its  water,  be  dissolved  in  hot  absolute  alcohol,  of 
which  it  ret^uired  a  coDsiderable  quantity,  tho  wbole  Litjuid  becomes  tilled^ 
on  cooling,  witli  a  tissue  of  delicate,  white,  satiny^  tilamontous  crystals, 
which  soon  turn  yellow  on  exj>oi>ure  to  tho  air,  and  ultimately  contract 
into  crystalline  criihta  of  a  carmine  rod  coluur  wiih  guldou  lustre.  If  the 
dry  aaft  be  didtjolved  in  such  a  quanLity  of  alcolnd  that  no  crystallisation 
tnkca  place  on  cooling,  and  the  solution  left  to  evaporate  in  a  shallow 
dish  in  a  warm  dry  atmosphere,  it  yields  thin  rectangular  table^^^or  rather 
laruiiijp,  charauterietically  grouped  in  a  fan-like  form,  and  having  a 
lomon-yellow  colour,  with  a  fine  blue  euportictal  fliioro^couce.  Tbeao 
Icnion-ycllow  crystals  are  evidently  identical  with  the  yellow  niassesj  into 
which  the  salt  is  converted  betnoen  SO'' and  45^*  (at  SS"",  according  to 
Quadrat,  viii,  54),  while  tho  a-sbo-stosdike  needles  are  MgPtCy*  +  2H0, 
the  same  salt  into  which  the  red-salt  is  converted  at  100^ 


Mr 12 

Pt  99 

5  Ct 52 

a  H0.« 18 

6  Aq  45 


Red  crjfBiaU. 

..  5-31 
..  43-81 
..  2301 


Schafarik. 


79fil«, 
19-91  r' 


•87 


4-79 
43-48 

7'0r)i 

18-251 


25-30 


S&3 
43  96 

6-45 

18-48 


5-36 
43*37 


¥ 


4-93 


8-29 
18 


",> 


74 


2lioffx>^'^'^ 
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or  the  7  At.  water,  S  At.  (water  of  erystallizaUoo)  go  off  at  100**  and  the  rest 
at  a  higher  teuiptrature.  —The  drtenntQattons  of  plntiaum  and  lOHgnesium  in  the  above 
annlyaic  atcrcc-  with  the  formula,  but  the  amounc  of  water  is  too  small.  On  the  other 
band,  the  foniiaU  MgPtCy'  +  OHO  requires  553  p.  c.  Mg,  45-62  Pt  and  24  H9  water 
which  does  not  ngrre  »o  well  with  the  pUtinum-detemiinationa.  The  fonuula  witk 
7HO  is  mo»t  probably  correct.  —  Quadrat  found  in  hia  t>Alt  ^i3'26  p.  c.  of  water,  of 
whidi  18*ii)  p,  c.  was  given  off  at  100".  But  he  gives  the  furmuU  Mg<'Pt*Cy"  +  8HO  + 
llAcj,  whirh  repreacuts  only  ]6'70  p.c.  water,  but  requires  4H'3-1  p.  c.  phitinum  or 
about  5  p.  c.  more  tlian  tlte  reality.  To  obtain  il.l  p.  c.  water,  the  formula  should  b6 
Mg*Pt*ty"  +  47I10,  which  gist*  33*15  p.  c.  water,  but  only  3HH  p.  c.  platinum,  whiob 
Is  5  p.  c.  t«>o  little.  Tlie  above  quantitieii  of  platinum  and  magnesium  calculated  for 
the  anhydrous  talt,  give,  oa  a  rneioi  result,  60*45  p.  c.  I't  and  7*70  Mg,  agreeing  nearlf 
with  the  formula  MgPlCy*.  whiiJi  requires  60*74  Ft  and  7*36  Mg.  [According  to 
S«:bafarik*s  calculation,  tho  amount  of  m*Lguesium  thus  cak-ulHtcd  for  the  anhydrous  salt 
agrees  with  the  formula  M^PtCy^,  but  tbnC  of  the  pUtirnim  is  too  small,  agreeing  mors 
nearly  with  Qufldrnt's  formula  Mg*Pt*Cy";  but  in  this  there  is  evidently  an  error;  th« 
mere  abstraction  uf  the  water  cannot  alter  the  relative  quantities  of  the  m^igneaium  and 
ptatfaum].  Unu(i:ert  has  also  made  two  analyses  of  the  anhydrous  salt  prepared 
according  Io  Qaadrnt's  method,  and  found  60*51  and  59*81  p.  c.  Pt  and  7*38  to  7*28  Mg. 
Thcae  results,  joined  with  thr  con  side  cation  that  the  salt  is  derived  from  the  barium-saltv 
BaPtC)^  sutficiently  detrrmine  its  constitution. 

Pltttinocyanidt:  of  Ctyppfv.  CuPtCy*.. —  Produced  whenever  a  soluble  , 
platinocyanide  is  mixed  with  the  s  lution  («f  a  cop[>er  salt.  Forms  a 
bulky  bluish  or  yellow  jrreen  preci|>itato,  wliich  ia  com)«lelely  deioaitcd 
witliin  24  bour^  from  a  solution  coutaiuing  excesa  of  the  copper-salt,  but 
lemaius  for  a  hmtj  time  suspended  in  pure  water,  aud  is  very  difficult  to 
waah  on  the  lilter.  When  dried,  it  !«hrinks  toj;rolhor  remarkably,  bre:ika 
up,  and  is  converted  into  thining,  sharp-edged  fniginentfi,  of  a  deep 
fl^nifis-grcen  or  leck-grecn  colour,  wbich  however  yield  a  dull  liji^ht  green 
powder.     Tho  Bult  rotuins  moisture  very  ob«tinatelyj  aot  becoming  com- 
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|)1etelT  dry  till  heated  to  150'*  or  ISif.  Wkea  ignited  in  cOoae  TMH^U,  it 
acqair»  %  deeper  green  colour,  aod  tb«B  turns  brovo,  witb  loss  of  cmat^ 
gen,  which,  u  it  gove  off,  bums  with  a  beantifal  pur^ile  fiaiue  border«<f  with 

?eUow.  The  erolred  g&9  has  an  extremely  peQetmingand  powerfal  odour. 
he  reaidoe  amoalders  awaj  in  contact  with  air,  leaving  a  black  powder, 
irobablj  platinnm  and  oxide  of  copper.  This  powder,  when  boiled  with 
itric  acid,  yields  copper  to  the  acid,  and  leaves  spon^*  platinam,  bat  it 
'ii  not  poKible  to  extract  all  the  Cf*pper  by  this  process.  The  beat  method 
of  decomposing  tbe  salt  for  analysis  is  to  spread  it  in  6oe  powder,  and  io 
ss  thin  a  layer  as  po&sible,  on  a  tlat  platinom  digh;  let  it  bum,  first  at  a 
gentle  heat;  then  calcine  it  strongly  for  a  considerable  time  in  a  mnfle; 
and,  lastly,  fu&e  with  bisalpbate  of  potaab.  A  portion  of  the  silt, 
prepared  with  platinocyaoide  of  potos&ium  which  was  obtained  by 
Quadrat's  method,  and  only  once  rccrystallised  (and,  therefore,  according 
to  Quadrat  =  K'Pi*Cy^';  gave,  when  thus  treated,  55*98  and  54  09  p.  c. 
'pliitinum,  the  last  determination  agreeing  exactly  with  the  fonnala 
•KPtCy*,  which  requires  54*10,  whereas  the  formula  K*Pt*Cy^^  requires 
only  50  87.  —  The  salt  suspended  in  water  and  treated  with  chlorine  gas 
is  veTy  slowly  attacked,  yielding  shining  green  crystals  of  platinideyanids 
of  ooppcr.  It  is  not  attacked  by  sulphuric  or  bv  a  mixture  pf  eulphnrio 
and  nitric  acids,  even  when  boiled  therewith  for  half  an  huor. 

Platinocyanide  ofifercury.  —  Platinocyaniilc  of  potassium  fornis  with 
corrosive  sublimate  a  white  precipitate  of  platinocyanide  of  morcury, 
and  with  mercurous  nitrate  a  precipitate,  which  is  white  at  first,  but  as 
the  quantity  of  mercurous  nitruto  is  iticreiued,  becomes  in  succession 
yellow,  green,  and  blue,  the  blue  salt  consistinc  of  platinocyanide  f^ 
mercury  pltM  mercurous  nitrate.  (Diibereiner,  viii.  57.)  Hammelsberg 
found  tho  blue  salt  to  consist  of  aHgPtCy^  -i-  HgK).NO*  -f  lOAq.  This 
blue  salt  cannot  be  freed  from  mercurous  nitrate  by  washing.  If  it  be 
wuitlitid  us  much  as  prisjiiblo,  then  pulverised,  placed  in  a  thin  layer  on  a 
platinum  dish  covered  with  a  glass  plate,  and  healed  to  20O  —  250\  it 
gradually  becomes  snow-white,  and  the  glass  plato  is  seen  to  be  coateti 
with  sinaU  globules  of  metallic  mercury.  If  these  be  rubbed  off*  after 
the  stilt  has  bccuiae  white,  it  may  then  be  heated  for  any  time  to  tbe 
eame  tcmpcraturOj  without  giving  off  more  mercury;  ab'ore  300^,  it 
becomes  slightly  brown,  but  without  change  of  composition.  Wbeo 
slowly  heated  to  rcdnvas  in  a  covered  vessel,  it  givea  off  mercury  and 
cyanogen,  and  leaves  yellow  protocyanide  of  platinum,  which,  at  a 
higher  tcmpcmture,  gives  ofl  more  cyanogen  and  turns  black;  and  tUa 
black  uia^H  burns  quickly  away  when  exposed  to  the  air,  leaving  spoiuQf 
philinum.  (Sohafarik.) 

WkiU  mU.  SchafArik. 

Hf « 100  39-84      38-36        .     39  77^       J^iT 

Pt 99     ...     39-44 

aC  5a      ...     20-72 

HgPtCy 251     ....   10000 
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Page  121. 

Action  of  Chlorine  >w  SuIphoc^'JHi'de  of  Methyl.  —  Dry  cldorine  attacka 
enlpbocyanule  of  methyl  in  the  cold,  evcu  uudcr  the  influence  of  mere 
difTusod  (iayli;;ht;  but  tin;  action  soon  coiucs  to  an  end.  Tbe  prmluct.  is 
a  liquid  having  a  fiiint  yellow  colonr,  toselher  with  vory  beautiful 
colourlesfi  cry«tiils  of  »olid  c/dnride  n/  c^anof/m.  If  the  vessel  be  then 
exposed  to  direct  sunshine,  the  uunntity  of  tbeso  crystals  continually 
increases,  and  a  very  mobile  liquid  (a)  is  tinally  obtained,  having  a  fins 
red  colour  arising  from  cJiioride  of  sidphHr,  udu  containing  a  larj^  quan- 
tity of  crystala.  This  liquid  be^ns  to  boll  at  70°,  bat  tno  laat  portions 
do  n(»t  pass  over  below  200^.  If  the  portion  which  distils  over  below 
S5^  or  80°  bo  Bhakcti  up  with  potash-liyt  till  tbe  chloride  of  sulphur  is 
completely  decompoaed,  and  the  remaining  liquid  dried  over  fused  chlo- 
ride of  calcium  and  distilled,  a  coluurloHS  aromatic  dtetillatc  ia  obtained 
which  boils  at  80^,  and  exhibits  Ibe  coinpositii^n  of  bichloride  of  carbon 
C*C1'  (analysis  :  7'99  p.  c.  C  and  92-3  CI).  Thia  compound  apiKfars  to 
be  a  constant  product  of  the  action  <tf  chlorine  on  the  sulphuretted  com- 
pounds of  the  methyl  ecrics  (pp.  500^ — 504°).  —  The  portion  of  the  liquid 
(a)  which  ].>a^ee  over  between  140°  and  170°,8haken  up  with  putaah-ley, 
washed  with  pure  water,  then  dried  and  carefully  distifled,  yields  a  very 
mobile  amber-coloured  liquid,  which  boils  between  150^  and  IGfJ'^,  and 
exhibits  the  compositiau  and  properties  of  perchlorinated  mctbylic  sul- 
phide, eel's.  —  [The  formation  of  these  several  products  may  be 
represented  by  the  following  equation  : 

6(C=H=.C=NS=)  +  54C1  -  aCW^Cl'  +  9018  +  3CCI*  +  3C«C1''S+ ISHCI.] 

(A.  Riche,  H.  Ann,  Chim.  Fhys,  43,  295.) 


Page  10.5. 

Formation  of  AlcoJtolJrom  Oltfiani  (?as.  —  A  large  glass  globe,  capable 
of  holding  31  or  32  litrc.%  was  cxbausteil  of  air  and  filled  with  olcfiaut 
gas;  900  granimoa  of  pure  and  boiled  milpliuric  acid,  poured  into  it  in 
fieveral  ae}>arato  jiortious;  then  a  few  IcUograunncs  of  mercury;  aad  the 
whole  submitted  to  violent  and  long  continual  agitation:  the  gas  was 
ihon  gradually  absorbed.  After  53,000  agitations,  the  absorption  became 
too  slow,  and  the  operation  was  discontinued;  the  quantity  thus  absorbed 
amounted  to  30  litre.s.  The  acid  was  then  mixed  with  5  or  6  timoa  itfi 
volume  of  distillod  water;  and,  after  i*opeatcd  ilistillatioti,  and  subsequent 
eejtaration  by  means  of  carbonate  of  potash,  .32  grammes  of  hydrated 
alcohol  were  (tbtained,  containing  45  grammes  of  abi^ulute  alcohol.  This 
weight  correapfiiidH  to  ^  of  the  ulcGaut  gad  absorbed,  the  rest  was  lost  in 
tbe  several  nianipubntinns. 

Tho  alcohol  thii^  obtained  exhibited  all  the  characters  of  ordinary 
alcohol)  having  a  spirituous  tustc  and  odour,  dietilliug  without  residue 
at  79°  to  81°,  yielding  olefiaut  gas  when  heated  with  oil  of  vitriol,  and 
acetic  ether  wbeu  heated  with  a  mixture  of  acetic  and  sulphurio  acids. 
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To  obtftin  farther  confirmation  of  the  result,  olefiant  gag  ol>tained 
the  action  of  hydrochloric  acid  and  mercury  on  iodide  of  ethvl* 
(C«HU*  +  4Hg=  C*H*  +  2Hg^I),  was  absorbed  W  oil  of  vitrioU 
tlio  ]i({iiid  8uturatcil  with  carbonate  of  baryta  or  lime;  in  this  nnoi 
the  fiulphovinates  of  baryta  and  limo  were  ohtuinod.  Tbo  batyl 
dietUled  with  a  acetate  of  soda,  yielded  acetic  ether;  with  butyrato 
potatih,  butyric  ether;  and  with  bouzoate  of  potash,  benzoic  ether.  ~ 
last  product  boiled  at  210 'f  and  wbeu  treated  with  potaah,  waa  resold 
into  benzoic  acid  and  nlcohol. 

La&tly,  to  show  that  thu  »imu  resulta  may  be  obtained  with  oleGi 
gas  not  originally  derived   from  alcohol,  coal-^iia  was  euhjectod  to 
action  of  iodine,  and  tho  r&<ulting  iodide  of  ethylene  decomposed 
heating  it  with  potash.    The  puro  olcnaut  j^as  thus  obtained  was  absorb 
by  Hiilphur'ic  acid  aa  before,  and  by  thesoriori  of  operations  just  descril 
benzoic  ether  wa^  obtained,  wliirli,  when  distilled  with  potash,  yjeldi 
benxoic  acid  and  alcohol     (Berthelot,  *\^  Ann.  Chim.  l^hys*   43,  i)S3j. 
compare  Fanuluyaud  Hennel,  vjii.  416.) 


F&ge320. 

Action  of  Uttit  vpim  Qit  AceUiUt  of  Iron.  —  A  solntion  of  pure  h 
acetate,  heated  to  100°  for  four  or  five  hours,  liecomcs  opaline,  api 
tiirliid  by  reflected,  though  it  remains  transparent  by  transmitted 
and  fhangea  in  colour  froni   that  of  venous  blood  to  brick-red. 
solution  contluues  in  this  state  after  standing  for  several  days.     AftcTJ 
standing  for  25  to  30  hours  (not  cons-eculive),  it  completely  loses  th#| 
tiuto  of  iron-salt,  and  acquires  that  of  vinegar;  when  boiled  in  a  shaJloi 
open   vessel,  it  gives  oti'  a  lai'^e  quantity  of  acetio  acid»  and  rexnainti 
limpid  for  a  while,  but  in  the  course  of  1^  to  2  hours,  de(>osit3  the  whoUj 
of  the  iron  in  the  form  of  ferric  hydrate.     The  solution  thus  tniDtfonnoJ 
uo  longer  exhibits  the  usual  characters  of  ferric  salts;  Bulphocyanide  of 
potassium  does  not  heighten  its  tint;  the  ferroeyanide,  like  other  puta^ 
sium  salts,  forms  in  it  a  brown  ochreous  precipitate,  which  acquiiv«    ' 
greenish  tint  by  long  contact.     A  trace  of  sulphuric  acid  or  an  alkalii 
salt  previpitfttes  all  the  iron  in  the  form  of  a  reddish  brown  depouVJ 
which  is  insoluble  in  all  cnld  acids,  even  when  concentrated,  is  dijeolTedj 
by  boiling  hydrochloric  acid,  but  is  not  acted  upon  bj  nitric  aoid. 

When  the  liquid  is  poured  into  hydrochloric  or  nitric  acid,  a  bricl 
red  granular  precipitate  is  thrown  down,  which  collects  at  the  boltot 
of  the  vessel  and  cakes  together  very  easily.  This  precipitate, 
has  no  resemblance  in  im  form  to  oniinary  ferric  hydrate,  may  be  wi 
withcmt  alteration  with  the  strongest  hydrochloric  or  nitric  acid,  an* 
even  with  uqua-regia;  but  if  the  mother-liquor  bo  freed  hy  one  or  two} 
decantations  with  water  from  the  greater  part  of  the  acid  whioli  itj 
contains,  the  precipitate  disappears  entirely,  and  a  brick-red  u|Mdinft| 
liquid  is  produced,  exactly  like  th:»t  formed  by  the  nio*ltfied  ar^tataJ 
In  this  manner,  an  indefinite  number  of  precipitations  and  solutions  niar] 
be  effected  by  the  use  of  hydrochloric  or  nitric  acid;  but  if  any  otbt 
acid  (except  acetic  acid)  be  ftubtitituted,  the  deposit,  when  once  fortuf 
L^oee  not  redi^solvc  in  pnre  water.  —  This  substance  is  not  preripttati 
)y  ordinary  alcohol,  by  hydrochloric  or  nitric  acid  dilntod  with  watirr/ 
by  acetic  acid  of  any  degree  of  concentration,  or  by  tbo  aeetitefl  of 
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alumina,  iron,   or  chromium.     To  free  it  from  the  acetic  acid,  which  ^ 

dissolved  it  in  the  tinst  instance,  it  was  pre<:ipitatcd  with  hjdrochlunc  ^H 
acid;  hut  it  was  found  inipossiblo  to  separate  the  latter  acid  completely,  ^M 
or  to  obtain  a  pure  at|ncons  solution  of  the  ferric  compound.  Neverthe- 
less, by  Hpreiidiii;!;  the  precipitate  upou  a  plate  of  unglazed  jiorcelaia,  the 
uotber-liquor  was  almost  entirely  absorbed,  and  the  substance  was 
obtained  iu  the  fomi  of  a  moisL  varnish,  verv  sli^'htly  acid,  entirely 
soluble  in  pure  water,  and  havin;^  no  appreciable  taste;  when  dried  in 
vacuo,  it  became  insoluble  iu  water.  —  The  watery  solution,  when  boiled, 
alao  deposits  insoluble  ferric  hydrate;  but  the  precipitation  ia  prevented 
by  the  pres<mco  of  acetic  acid. 

Tho  opaque  appearance  presented  by  the  acetate,  when  modified  by 
heat  and  viewed  by  reflected  light,  appears  to  arise  from  tho  formation 
of  a  kind  of  pseudo-solution,  like  that  of  prus^ian  blue  in  oxalic  acid. 

Hydrate*!  ferric  oxide,  precipitated  from  the  chloride  by  ammonia  or 
bicarbonate  of  Huda,  and  thoroughly  washed,  is  albO  uiodiGed  by  boiling, 
acquiring  the  brick-red  colour  which  characterises  the  modified  acetate, 
ana  becoming  insoluble  in  acids  iu  the  cold,  and  altogether  indiQ'ercnt  in 
its  ehemical  relations  nn  conipareil  with  the  ordinary  hydrate.  When 
heated  however  with  acetic  aciil,  and  ahso  with  nitric  or  hydrochloric 
acid,  it  is  taken  up,  and  frtrtni:^  a  liquid  whloh  exhibit.'*  all  the  characters 
of  tliG  modified  acetate,  beiiiy  transparent  by  tninsmitted,  but  turbid  and 
of  a  brick-red  colour  by  reflected  light.  The  acetic  acid  thercfitre  is  not 
an  CAs«niial  element  of  the  action.  (L.  Pean  de  St.-GiUes,  Compt.  rend. 
40,  508,  and  1243.) 


Page  330. 
Action  of  CI  larine  on  Sulphide  of  Ethyl, 
A-  RicHK.     ^V.  Ann.  Chim,  Phys.  43,  207 

f  1.  BichlvnnaUd  Eihylic  Sulphide.  —  When  chlorine  ia  cautiously 
paraed  iuto  a  vessel  containing  pure  and  dry  sulphide  of  ethyl,  care  being 
taken  to  prevent  rine  of  temperature  and  to  keep  tho  vessel  iu  the  shade, 
the  ^as  rapidly  4li><appears,  and  hydrochloric  acid  is  disenga^etl  in  con- 
siderable quantity.  At  tirst  the  chlorine  must  not  be  passfnl  directly 
iuto  the  liquid,  bi'cau^e  the  action  is  very  vioteut  and  the  liquid  nii^^ht 
lake  fire;  but  aflcrwanls  the  rapidity  of  the  action  diminishes,  and  tho 
gas-delivery  tube  may  bo  allowed  to  dip  below  the  surface.  If  t!io 
quantity  operated  on  be  from  12  to  15  grunuuea,  tho  action  is  complete 
ID  four  hours. 

'Jo  purify  the  product  from  dissolved  chlorine  and  hydrochloric  acid, 
it  is  heate<l  to  75"^  or  80°,  and  a  rapid  current  of  carbonic  acid  gas 
passed  thrt*u;^'h  it.  There  is  then  obtained  a  yellowibh  liquid,  heavier 
than  water,  which  begins  to  Imil  at  \5{f\  the  greatir  portion,  however, 
pQBses  over  Wtwcen  103^  and  173'',  und  the  boiling  point  then  rises  to 
230°;  but  the  liquid  no  longer  distils  over  unaltered,  part  of  it  b^'ing 
doconiposed,  hydrochloric  acid  being  evolved,  and  a  carbonaceous  residue  ^A 
remiiining  in  the  retort.  ^H 

The  liquid  which  passes  over  between  163"  and  173°  is  redistilled,         ^^ 
the  greater  jiart  then   passing  over  between   167^  and   172°;  and   this 

Tot.  X.  2  1* 
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portion,  Krlien  a^in  ratified,  forms  a  light  yellow  liauM  of  Bp.  gr.  1' 
nt   12°,   and   having  a   Btronf^   and   disagreeable   o*iour.     An   »lc<hoIi 
Bolution  of  pota-sh  or  nionoHulpbide  of  j^Kitasaium  decomposes  it,  f^'wU 
rise  to  viAcid,  fetid  products  not  yet  examined. 

Rirhr. 

4  C «    24*0    ....    21-09    21-27 

5  H    30     ....       2-64     »-01 

2  CI    «.. 70'8     ....     62-27 

S „ 16-0     -■     I4'00 

C*H>CPS n3'8     ....  lOO'OD 


2.  Ihvhioi-hiat-^d  Eihylk   Sulphide. — If  the   veijael    containing 
sulphide  of  cth>'!  he  left  at  the  toiiipcrature  of  the  air,  instead  of  bei 

cooled^  and  the  passajre  of  the  chlorine  he  contintied  by  diffused  dayligl 
us  lonfT  ns  it  is  nlisurhed.  a  li(|uid  la  obtained  which  is  blackish  at  fi 
but  uliinmtcly  acquires  a  deep  yelluw  colour.     It  i»  freed  from  chloni 
and  hydrocldoric  acid  by  a  etreain  of  carlionic  acid,  and  then  frartionall 
dittlillfd.     The  icnipernture  ri*>e8  rapidly  to  185°,  and  a  distillate  is  fi 
obtained    which   boils   between    185''  and   200*^,  and   when    carefully 
distilled,  a»8uniee  a  decided  yellow  tint,  and  boils  almost  entirely  botw 
189°  and  102°. 


4C „ « 24-0 

2  H     20 

a  CI 106*2 

8 |(i-0 


Ricbe. 

16*19     15-S7 

1-35     1-55 

71-66     72*40 

10-80 


C*H»C1»S 148-2 


100-00 


3.  Tdrachlnvinntrd  Ethylic  Stdphide.  —  After  the  terrhlorinatod  eon- 
pniiTidj  which  is  the  chief  product  of  the  preceding  reaction,  has  distill 
over,  t!ic  boiling  point  rises  to  240°,  and  a  second  distillate  is  tb 
obtained,  not  however  without  decomposition  and  the  evolution  of  a  c« 
Bideniblc  (quantity  of  liyduchlnric  acid.  When  this  prcnluct  is  earefu 
fractionalod,  tho  greater  pari  is  found  to  boil  at  about  220^;  and 
once  more  redi.'«til1ing  this  portion  nnd  collecting  apart  that  which 
orer  between  217^  and  220°,  a  liquid  is  obtaine<l,  having  nearly  tb4 
conijwsition  of  the  telnichloriii«te<l  sulphide.  —  Tliis  product  is  howerer 
obtained  more  easily  and  in  greater  quantity,  by  pai»sing  chhtrim*  in 
largo  excess  and  for  a  long  time,  through  sulphide  of  ethyl  Ueattvd  to 
A  temperature  between  60*^  and  80° 


4C.... 

240     . 

...     13-14     .... 
...       0-4&    .... 
...     77-45     ... 
..        H-76 

Richa. 

...      12-89 

H 

4  Cl.„ - 

S 

- 10     . 

- 141-6     . 

ItiO     . 

0-81 

;7-20 

C*HCI*8- 

IB2-6     .. 

..  100-00 

The  action  of  chlorine  in  diffu»e<1  daylight  does  not  yield  aoy  pi 
containing  a    larger  proportion  of  chlorine   than   the  tetnchloi 
sulphide;  but  if  the  liquid  l>e  exposed  for  a   considerable  time  to 
eun,  and   the  stream  of  chlorine  kept  up,  that  gas  is  again  aliMirbed 
hydrochloric  acid  cvulved  in  abundance.     By  continuing  this  adioa 
long  aa   the  atmo.<<phere  of  chlorine  in   the  vessel   continues  to  li 
colour,  a  light  yellow  liquid  is  obtained,  which  depoaiU  very  ««U 
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while  cryfllflls,  Sfiluble  in  boiling  alcohol,  and  Iteginninff  to  boil  at  180^  — 
On  (iiylillinj:  the  liquid  wbit-b  tia«  yit'lde<l  llie8c  crvstals.  after  liaving 
pa«si><]  anionic  acid  through  it,  it  bogins  to  bnil  at  17.>";  and  if  the 
prwJuct  which  j>as-we8  ov^r  up  to  \HSf°  be  collected  apart,  il  eolidi6e.«  on 
cooiin^.  —  From  1^5'^  to  about  200*",  there  passes  over  a  second  pro*iuct, 
which  reniaina  liquid  and  has  a  deep  yellow  rolonr;  and  at  200",  nothing 
rcmaina  in  the  retort,  there  being  no  carbonaceous  residue  in  this  c.if^. 

The  crystals  which  boiled  at  ISO",  eihibiled  the  composition  of 
eesquidiloride  of  carbon,  C*CI*,  yielding  by  anulysis  O'T  p.  c.  C,  and 
88-2  CI.  whereas  the  formula  require*  10  "C  and  90  CI.  —  The  other 
crystalline  product  doubtless  consiyted  of  perchlorinated  elhylic  sulphide, 
C*C1*S,  being  homologous  with  the  compound  CCl'S  (vii.  355),  formed 
under  fiimilar  eireuuiAtaneos  from  i^nlphido  of  methyl;  but  the  analysis 
waa  prevented  by  an  accident.  (Riche.) 
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Page  378. 

Preprttntion  of  ChlorUJe  of  Ethylene.  —  A  tubulated  retort  is  half  filled 
with  a  mixture  of  2  pts.  peroxide  of  man-^nese,  3  ]*ts.  common  salt, 
4  ptfi.  water,  and  5  pts.  oil  of  vitriol,  and  luo^cly  connected  with  a  Bask, 
to  serve  as  a  receiver,  defiant  gas  is  then  passed  into  the  mixture  by 
ineane  of  a  tube  pa&sing  through  the  cork  of  (ho  tubuluro  and  dipping 
hnlf  an  inch  below  the  Burface  of  the  liquid.  So  long  as  the  gas  is 
passing  through  the  mixture,  the  retort  must  be  only  very  gently  heated, 
—  a»  by  placing  a  single  red-hot  coal  under  it,  —  and  the  resulting 
chloride  of  ethylene  afterwurda  di^^tillod  off  at  a  higher  teriiperature.  If 
this  precaution  be  attended  to,  the  operator  will  not  be  annoyed  by 
escajie  of  chlorine.  —  Coal-gas,  if  at  hand,  mny  be  used  as  the  source  of 
the  elhyleno;  if  not  the  gae  may  be  prvpared  from  ftIc»dioI  by  Widiler'a 
method  (ix.  517.)  The  crude  product  thus  ohtained  in  an  hour  and 
a  hair  from  2  ouuces  of  alcohtd,  yielded  1  ounce  of  pure  chloride  of 
ethylene.  (H,  Limpricbt,  J««.  jPhann.  94,  243;  Chem.Soc.  Qu.  J,  8,  1 57.) 


Pages  222  and  415. 


Aetion  of  Sulphuric  Acid  xipon   AfcohoL 

Acid. 

C.  Blondeac.    ii^.  J.  Pharm.  28,  5. 


ConstittUioii   of  Sulpkovinic 


Sulphovinio  acid  is  usually  represented  by  the  formula  C*H*0*,2S0', 

or  C*HH),H0,2S0",  or  ^'}^*  |  2S0V     Gay-LuBcac,   however  (viii.  417), 

regarded  it  as  containing,  not  sulphuric,  but  hyposulphunc  acid,  sup- 
posing that,  in  iU  formation,  I  At.  oxygen  from  2  At.  sulphuric  acid 
combine'l  with  1  At.  hydrogen  to  form  water.  This  view  of  the  consti- 
tution of  sulphovinic  acid  i^*  in  accordance  with  the  solubility  of  its  6alt^ 
and  with  its  pronencas  to  decompose  and  give  off  sulphurous  uciil  when 

2  !•  2 
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Iicatcd.  Gmclin  (loc.  cU.)  objects  to  ih'is  viow. —  tbat,  wbo-reaB  bypoml- 
]thuric  acifl^  hoth  lu  the  free  state  and  in  its  (cilts,  ii«  in  many  reactions 
rosolved  into  sulphurous  and  sulphuric  acid,  ^ulphoviuic  acitJ,  under  ifae 
same  circumstances,  yields  .sulphuric  acid  and  alcohol.  BioudeaUi  however, 
finds  that  sulphovinate  of  lead,  calcined  with  hydrate  of  potAsh,  yielda 
sul)>hiite  and  sulphite  of  potash  in  t>qunl  nnmberd  of  atoms,  joitt  as 
ifiethiouate  of  potash  does  when  similarly  treated.  Now  fiulpliate  uf 
pot^ish,  as  found  by  Liehig  and  Borzclius,  is  not  re<Iuced  to  salphite  by 
Ignition  with  any  or^'anic  Buhstancc  (viii.  219).  Blondeaii,  therefore, 
adopt*  Gay-Lu8,sac*8  view  of  the  constitution  of  sulphovinic  acid,  rog^ardinif 
it  a-s  C'H'(S^U*)0",HO,  that  ia  to  Bay,  as  alcohol  in  which  1  At.  H  is 
roplaccil  liy  ]iyp*>s'iiphuric  acid. 

The  furmation  of  Bulpliovinic  aciil  by  the  action  of  sulphDric  acid 
upun  ulcoljid  nuiy  then  be  represented  by  the  equation: 

C'a*o'  •*-  Ho.so'  «  c'H»(S=:)*>o%uu  +  ho 

According  to  niftnde:iu,  thia  change  talces  place  only  between  the  tetn- 
peratures  of  135''  and  140';  below  135°,  nothintj^  is  formod  but  an  instable 
coMi]M>iind  of  the  iicid  with  the  alcohol,  and  the  mixtnre,  if  distilliHl, 
yields  iiotbini:  but  aU'oliol  and  water;  above  HO'',  the  sulphoviuic  acid 
18  resolved  into  ether  and  hydrated  sulphuric  acid,  according  to  the 
equation : 

C»H\S=O*)0»,H0  -  C*H*0  +  HO.SO*. 

When  vapour  of  nlcobol  is  passed  into  a  mixture  of  2  pts.  oil  of 
vitriol  and  1  pt.  water,  wliich  Imils  at  HO",  no  formation  of  fiulphoviaic 
acid  takes  place,  the  alcubol-vapour  pab«ing  through  the  boiling  mixtarv 
quite  miaUercdj  but  if  the  tube  which  conveys  the  alcohol-vapour  be 
removed,  10  ^nns.  of  eulphovinate  of  potash  introduced  into  the  retort, 
and  the  lioiling  continued,  2  gnnn.  of  ether  condemn  in  the  receiver,  a 
(|u:Lntity  corresponding  exactly  with  that  of  the  sutphovinate  introducetL 
(Dlondeuu.) 

[Uobitiuet  (A\J.  P/mnn.  26,  IGl)  takes  a  fliffercnt  view  of  the 
process  of  ethcrificatiun  Regarding  ether  as  alcohol  +  ethylene,  be 
supposes  the  action  of  ^uljihuric  acid  upon  alcohol  to  consist  of  two  stajns: 

1.  Oil  of  vitriol  mixed  with  alcohol,  fit  ordirmry  tmtpcraturrtf  fonns  water 
and  sulphate  of  carhyl: 

CMi-iO'  +  MHO.SO*)  -  C*H\SO»  +  fiHO 

2.  The  water  and  sulphate  of  carbyl  acting  at  hi^hrr  iemperrdurttt^  on  a 
second  atom  of  alcohol,  produce  ether  and  hydrated  sulphuric  acid,  a 
portion  of  the  water  formed  in  the  first  stage  being  at  the  same  tiaM 
eet  free: 

C*IIH)3  ^  C'H«.SO>  +  6I10  =  C.*H'*0'  4-  4(HO,SO*)  +  2UO. 

There  is,  however,  no  ])roof  that  oil  of  vitriol,  mixed  with  alc«»bol  at 
ordinary  teni]>erature0,  forms  sulphate  of  carhyl.] 

Sulphovinol^i,  —  Theso  !?alt«  arc  generally  supposed  to  give  off  nil 
their  water  when  dried  in  vacuo  over  oil  of  viirinl  (viii.  421  -  426);  tbeir 
compiisition,  when  thus  dried.  heinL'  repreflcntcd  by  the  general  fomiala- 
CMPM<)*,2S0S  or  CMI*0,M0.2S0'.  Accordinir  to  BloudennV  oxperi- 
nicntev.  however,  they  retain,  evru  nt  100",  t  At.  HO  moro  than  is  denoted 
by  thai  formula:  their  true  formula,  when  drieil  at  that  toinp«.niturr.  Wing 
C*ll•0^M0,2S0•.l•  rather,  C*H*(S»0»)0\MO.!IO;  and  t hie  la«t  atom  of 
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water  (in  tfio  case  of  tho  Icail-f^lt  at  lea-st),  is  given  off  at  150^  without 
further  decom[)Odition.  This  btaleineot  is  coulirniuii  by  tho  following 
analyBsa  of  the  Icud,  barium,  and  calciLim  sails.  To  prepare  thcae  salts, 
2  pta.  of  alcohol  of  85  p.  c.  were  mixed  with  3  pts.  of  oil  of  vitriol, 
wherelfy  a  liijiitd  vc:is  ubtaiucd  whioh  boiled  at  140°,  un<l  ^ve  off  at  that 
temperature  a  coDftrderabIc  ijuantity  of  ether.  The  liquid  was  removed 
from  the  fire,  after  boiliug  for  a  few  secunds,  then  saturated  with  carbonate 
of  lead,  &o.,  and  teft  to  cryfitallise  by  cooliug. 


Baryta^ali  dried  at  100**. 

4C « „,..     240    „ 

6  H  6*0     .. 

..     11-85 

2-96     ... 

7'W    . 
«    3JI-50     .. 
..     37-79     .. 

Blondeao. 

1129 

2-90 

2  0  «     16-0     .. 

2  80" « 80-0    „ 

B«0 76-6     . 

8-80 

39-39 

37-62 

C*HHS=0*)0=',B.O,HO  202-6     .. 

Limt-taii  dried  at  100"  in 
4  C .^ 24 

..  10000     .. 

vacuo. 
155S 
3-89     .. 
.      in-3H 
.     51  90     .. 
.     lb  2.%     .. 

100-00 

Blondeao. 
15-11 

6H    ™ „ 6     . 

2  0    „ , 16 

2  SOa     „..« 80     . 

CO    2d     , 

.. ..       3-92 

11  14 

5147 

1H06 

C*H*(S^O*)0\CaO,HO     154     , 

Lead-mlt  dried  at  UiQ*, 

4  C 24 

6  H 6 

2<) «...-„„.,».     16    .. 

2  Sf>»   ...„._ 80     .. 

PbO      ,....„ lis 

.   100  00     .. 

10  10      . 
•252      .. 
..       C-74      , 
-     33-68 

16-96 

ioa-00 

Bltndfftu. 
10  US 
.    .       2-3'J 
G'73 

33-65 

4715 

C*H'(S*a^)0»,PljO,HO      238     .. 

.   100-00     ... 

.    .   100  00 

This  salt,  heated  to  150^  in  a  dry  vacuum   for  about   two  hours, 
Eives   off  3  p.  c.   (1   At.)  water,  leaving   thu   aiiliydrous   eulphovinate 

C*U»(SK)*)0',PbO.  (Blondeau.) 

• 
StMe  StUphovinates.  (Parathionate*.) —  Borthelol  (*V.  Ann.  Chini.  P/ti/g, 
43,  3fH),  by  fliiti] rating  with  carbonate  of  baryta  or  llmo,  the  aiilplntrio 
acid  which  had  absorbed  a  quantity  of  olcfiant  giis  (p.  oU),  ha?*  ol)tiiin<?d 
Etahle  HulphuvinatDd  einiilar  to  tho  /^-sulphomuthytatos  described  by 
Church  (p.  ii)G.)  The  baryta-gall  thus  formed,  yielded  by  aualyeia  55  p.  c. 
sulphate  of  baryt:i,  103  C,  33  H  (total),  and  !«  5  water  of  crystallisation, 
numbers  which  agree  nearly  with  the  formufa  CMPBaO',2SO*  +  2A(4  (cal- 
culation: 551  BaSO*,  113  C,  3'3  H  (total),  and  8-5  water  of  crystal^ 
lisation).  This  salt  gives  off  its  water  in  vacuo  without  becoming  acid; 
its  solution  may  be  evaporated  to  dryness  without  decomposing.  ^  The 
lime-saft  is  similar  in  proiiorties  and  composition;  it  gave  by  analysis 
41-8  CaSOV  and  120  Aq,  tho  formula  C»H»CaO",2SO*-h2Aq,  rcmiirin;^ 
41-7  CaSO'  and  1  TO  Aq.  ThiH  lime-salt  was  obtuino*! :  I.  With  oU'liant 
gas  and  common  sulphuric  iicid;  2.  From  the  stable  baryta-sail;  3.  From 
the  ordinary  Hulphovinatc  of  lime,  by  rei>eated  solution  in  water  and 
ebullition.  This  is  tho  proccds  by  wliich  Gerhardt  obtained  iho  stablo 
eulphovinate  (parathionato)  of  baryta;  it  yielded,  however,  only  triices 
of  tho  corresponding  lime-salt;  4.  With  a  mixture  of  3  or  4  vol.  oil  of 
vitriol  ftod  1  vol.  alcohol,  which  had  given  oif  nearly  all  itfl  olofiantk  gau^ 
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This  is  the  process  by  which  Regnaalt  (riii.  431)  ohtaiDcd  the  althtonfttea. 
Bcrthelot,  however,  by  repeated  fractional  crystalliisation  of   the  barrta^] 
salt  pushed  to  the  limit  of  complete  evaporation^  ohtalnetl   nothing  hut 
the  stable  sulphovinate,  agreeing  with  the  ordinary  sulpbovinate  in  il 
form,  and  in  the  property  of  yielding  bensoic  ether  wbea  dietilLed  wit! 
alcohol  and  bonzoio  acid. 


^ 


Pago  428. 

Action  of  Sulphuric  Acid  upon  EUter, 

Blondeau.    ^V.  J.  Pharm.  28,  99. 

The  action  of  sulphuric  acid  upon  ether  is  analo/^oua  to  that  which  it 
exerts  npon  alcohcil.  The  two  Ixtdies  6rat  cuter  iiitu  combination;  ihca 
at  150'',  dccompf>dition  takes  place,  and  sulphctheric  or  isethionic  acid 
C*II*(S»0')0  is  formed;  and  lastly,  at  IGU^  this  compound  ia  resolnrd 
into  oletiant  gas  and  hydruted  sulphuric  acid. 

Tribimc  Su'phUe  of  Ether.  —  When  oil  of  vitriol  is  ponred  by  do^reea 
into  ether,  considerable  rise  of  temperature  takes  place,  and  an  oily  li<{uiti 
xa  furmcdj  in  wUicli  tlie  properties  of  the  acid  are  so  far  neutralised  that 
chalk  may  be  added  to  it  without  causing  any  evolution  of  carbonio 
acid.  To  ensure  complete  saturation,  a  slight  excess  of  ether  is  mdde^l, 
which  floats  on  the  surface  of  the  oily  li4uid,  the  density  of  the  laUor 
being  1022.  The  compound  is  decomposed  by  water,  the  ether  aofift- 
rating  out. 

Blondeau. 

3C*H»0 HI     ....     73-51 

80» „ 40     ....     26-49     ^     26-23 

5C<H*O.SO>    151     .      10000 

T\\t  culpharic  kcid  vu  (t«termin«d  by  decompcxiag  the   compouod  witk 
decanting  the  ether,  and  precipitating  with  chloride  of  barium. 

The  compound,  when  boated*  begins  to  boil  at  45",  and  gives  offi 
<thor;  but  as  the  temperature  rises,  the  affinity  of  the  other  for  tbt<  acid 
increases,  and  the  boiling  point  soon  rises  to  130^;  at  1(>0°,  the  evolqciutt 
of  ether  ceases.  The  quantity  cvolve<l  amounts  to  J  of  that  which  if 
contained  in  the  eom|iound,  so  that  there  remains  a  monobasic  snlphato 
of  ether  C*H*0,SO*  fidenlical,  or  at  least  isomeric,  with  Wetherill'a 
compound  (viii.  413). J 

Sulphtthtric  or  IsHhionic  acid.  OW(S*0*)0.  —  Formed  when  tke 
mixture  of  sulphuric  acid  and  ether  is  heated  to  ISO*" — 160",  1  At.  H 
from  tlie  ether  then  combining  with  1  At.  0  of  tlie  sulphuric  acid,  an4] 
roduoing  it  to  hyposulphuric  acid,  which  then  takes  th«  pkm 
hydrogen  removed: 

C^H*0  +  2S0*  -  C*H\S>0«)0  +  HO 

At  160^  olefiont  fpiB  begins  to  escape;  and  if  at  the  momeai  wIwd  iki 
phcuomenou  ia  obMrrsd  to  oommence,  the  liquid  be  removed  Itmb 
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(ire  aud  saturated  witU  a  carbonate,  a  soluble  eulphetherato  ia  obtaiued 
which  may  lio  oryatalliacd.  The  load-salt  tbua  prepared  niay  be  decora- 
posed  by  HulphuretteJ  hydrogen,  and  yields  the  acid  in  the  furm  of  a 
colourless  liquid,  whicU  may  be  evaporated  to  a  t^yrup,  but  doea  not 
crystallise.  U  \iaa  a  very  sour  tusto,  aud  la  much  more  stable  than  sul- 
phovinic  acid,  undergoing  no  change  when  introduced  into  a  mixture 
of  Bulpbiiric  acid  and  water  which  boits  at  150^  Above  ICU'^,  it  ia 
decomposed,  olefiant  goa  being  evolved,  aud  hydrated  sulphuric  acid 
reproduced: 

C»H'CS30*)0  +  2H0  -  C*H*  +2(UO,SO') 

Tbe  production  of  olefiant  gas  by  heating  a  mixture  of  oil  of  vitriol  and 
ftkohol  or  ether  to  160''  or  upwards,  Lakes  place,  therefore,  in  a  riianuei 
preoi&ely  similar  to  that  of  the  formation  of  ether  from  alcohol. 

The  SuiphfiIifraU$  or  fsetJiionafft  dried  at  100'  are  isomeric  with  tho 
»ulphovinate«  dried  at  150",  their  formula  being  C*H*MO'/iSO',  or  rather 
C*H*(S'0*)0,MO,HO.  They  are  less  stable  than  the  eulphovinatos,  and 
dissolve  more  readily  in  water.  Heated  to  200",  in  contact  with  hydrato 
of  lime,  they  give  off  elher,  wherea)^  the  sutpbuvioateB  give  off  alcohoL 
The  potash-salt  fused  with  hydrate  of  potash,  yields  fiulphite  and  sul- 
phate of  pota.^h  in  eipial  numoers  of  atomjs,  which  c<)ut<l  not  he  the  case 
if  the  rational  fornml-.i  of  the  salt  were  C*ITO,K0,2S0'  (p.  Slii);  for 
sulphate  uf  putn>:}h  is  not  reduced  to  iiulphiLc  by  igiiitiou  with  urjL^nio 
matter  (viii.  42**).  100  pla.  of  tho  potaah-aalt  {mei\  with  UK)  pis.  hydrate 
of  potash,  yield  a  product,  which,  when  noutnilised  with  hy*lroehl<^riv  acid 
and  precipitated  by  chloride  of  barium,  yields  a  quiiutity  of  tjuhihutc  of 
baryta  eorrofiponding  to  52'60  pte.  sulphate  of  potash,  which  i^  just  half 
the  quantity  that  should  have  been  obtained  if  all  the  sulphur  had  been 
in  the  state  of  sulphuric  aciJ. 

Srttphethrttiie  of  Lead.  — Obtained  by  heating  the  oily  compound  of 
sulphuric  acid  and  ether  (p.  518),  till  it  becina  to  give  off  oleliant  g»«j 
removing  the  liquid  from  the  tire  after  the  euuLtition  has  continued  for  s 
while;  and  siiturating  it  when  cold  with  carbonate  of  IoojI.  Tho  6Urat6 
concentrated  at  a  gentle  heat,  yields  the  lead-salt  in  transparent  ueediea, 
which  at  100^,  give  uH*  their  water  of  crystallisation,  and  beooine 
opaque. 

Oritdat  100°.  Blondeaa. 

4C - 24  ....  10*48  I0'4(i 

5  H    „ &  ....  218  2-28 

O    ..„ » „      8  ....  3*49  3'45 

2  S0» 80  ....  31-94  35-.^0 

PbO    « U2  ...  4B-9I  48'.^l 


CMl\S'0»)0,PbO,HO. .  229 


100*00    100-00 


If  the  salt  thus  dried  at  lOO"'  be  afterwards  heated  to  lOO""  for  an 
hour^  it  gives  off  4  p.  c.  (I  At.)  water,  without  further  decomposition,  and 
is  reduced  to  C*H*(S'0*)0,PbO. 

SuiphdhrfoU  of  Baryta.  —  Prepared  in  a  Hiniilar  manner.  The  eidu- 
tion  evaporated  t<>  a  syrupy  consiHtcneo,  Je|K)sit*j,  after  a  while,  regular 
fiemi-traui^parent  crystals.  The  fiolution  decomposed  by  sulphuric  acid, 
yields  suIpheLheric  acid. 
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Dried  at  lOO**. 

4C -..- 24'0     ...      12-45 

5  H     5-0     ....       2-.'»8 

Blondean. 

l2-4ft 

2-31 

O     .«..                            80     ....      4-13 

2  SO"....                             80  0      ...     41-34 

BaO      7fiC        .     .19-50 

4-56 

41-29 

39  .-^g 

C*H*(S2O*)0,Ba0.H0    193-6     ....  100  00     100-00 

hdheraU  of  Lime,  —  Prepared  like  the  preoodiug. 

DrUd  at  100^                                   Blondeaa. 
4C 24     ....     16-55     1619 

5H « ^,       5     ....       3-46 

3-58 

O    », «      8     ....       5-52 

J»0» 80    ....     15-17 

CaO                                       28     ....     19-:i0 

lO'lS 

C*H^S30*)0,BaO,HO  .  .  145 


100  00 


f 


Bcrtholot  {y,  Ann.  Chlm.  PkyA.  4.1,  397,)  finds  that  salphftthenc,  or 
an  analogous  acid,  is  produced  in  the  acliou  of  anhydroue  or  of  fumioff 
sulphuric  acid  upoo  olefiant  gaa,  etbfir.  aii<l  alcohol,  and  likewi.^e,  though 
in  umall  rpmntity,  in  the  action  of  ordinary  sulphuric  acid  on  olofiant 
fpiB  and  on  alcoliol.  —  Sulphoviiiic  acid  is  not  converted  into  sulphctherio 
acid  hy  the  action  of  faming  sulphuric  acid.  Tb©  sulplietherates  do  not 
reproduce  alcohol  or  the  compound  ethers,  such  oa  benzoic  cthor,  nnder 
the  same  oircumatances  as  the  eulphovinates. 


Pa^  490. 

Sulphocyanide  of  Ethylene.    C*H*,2CyS'. 

IL  Tj,  Buff.     Ann,  Pharm.  96,  302. 

F.  L.  SoNNE»fiCU£iN.     •/.  pr,  Chem,  65,  257. 

Ohtained  b^  the  action   of  sulphocyanide  of  potaflsium  on  cbluriifl 
ethylene  (Bu6i,  Sonnenschein) : 

C<H*CP  +  2KCyS»  -  C*H<.2CyS«  +  2Ka, 

Soluble  to  a  certain  extent  in  boiling  water,  and  separates  from  tii# 
solution  on  coolinj^  in  small  noeilles  arranged  in  stellate  groups.  Di«- 
sulvos  readily  in  warm  alcohol,  and  the  solution,  when  cooled  or  evapo- 
rated, deposits  the  coinpouud  in  largo,  beautiful,  white,  highly  lustrous 
rhombic  prisms.  (Buff.)  Has  a  peculiar  odoar  intermediate  between  titat 
of  horse-radish  and  of  osaftBtida,  and  a  pungent  t««te,  produciog  a  bum- 
iog  sensation  in  the  throat.  At  90^  it  molts  into  a  colourless  oil,  which 
is  heavier  than  water,  and  on  cooling  solidifies  in  n  beautiful  radiaU 
maa<i,  which  has  a  shining  fatty  appearance.  By  careful  heating  in  the 
oil-bttth,  a  smalt  portion  may  be  sublimed;  but  the  greater  part  is  cmr- 
bonisod,  with  evolution  of  hydrocyanic  aoid,  and  ammuniacal  and  otli«ir 
products  (Sonnenschcin);  it  givo^  off  at  the  ramc  time  an  oiiour  like  tlml 
of  burnt  onions.     With  vapour  of  water,  it  appears  to  volatilibo  wUhottt 
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decomposition;  the  vapour  attacks  the  eyes  and  excites  violent  sneezing. 
(Buff.)  The  alcoholic  solution  does  not  eive  the  characteristic  reactions 
of  the  fiulphocyanidee  with  ferric  salts.  It  is  decomposed  by  potash,  the 
liquid  immediately  acquiring  a  different  odoar  and  the  reactions  of  a  sul- 
phocyBnide,  and  depositing  oarbonate  of  potash.  Ammonia  does  not 
immediately  destroy  the  odour,  but  soon  canses  a  white  turbidity,  and  in 
the  course  of  a  few  days,  produces  a  flocculent  precipitate;  the  solution 
then  contains  sulphocyanide  of  ammonium.  Boiled  for  a  while  with 
baryta-water,  it  deposits  carbonate  of  baryta  and  forms  sulphocyanide  of 
barium.  —  Recently  precipitated  lead-oxide  is  blackened  by  boiling  with 
this  compound,  and  the  liquid  is  afterwards  reddened  by  sesquichloride 
of  iron;  potash  accelerates  the  blackening.  Acids  added  to  the  liquid 
do  not  separate  pseudosulphocyanogen.  The  alcoholic  solution  forms  a 
white  precipitate  in  a  solution  of  mercuric  chloride.  (Sonnenschein.)^ 
SulphooyBUide  of  ethylene  boiled  with  baryta-water  and  lead-oxide  or 
mercuric  oxide,  gives  up  sulphur;  when  mercuric  oxide  is  present,  there  is 
formed,  besides  sulphide  of  mercury  and  carbonate  of  baryta,  a  sparingly 
soluble  substance  containing  mercury.  —  With  ammonia,  sulphocyanide 
of  ethylene  forms  a  substance  which  dissolves  easily  in  water,  and  yields 
sulphur  to  oxide  of  mercury.  In  this  case  also  the  desulphuretted  pro- 
duct combines  with  the  mercury.  (Buff.) 

Sulphocyanide  of  ethylene  dissolves  in  chloride  of  ethylene.  (Son- 
nenschein.) 

The  alcoholic  solution  of  chloride  of  acetyl,  OH*G1,  forms  with  sul- 
phocyanide of  potassium  a  body  which  has  a  mnstard-like  odonr.  (Son- 
nenschein.) 
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Page  16. 


Acetone  wUH  BisiUpHUe  of  Soda.  —  Pare  aootnne  shaken  up  wiiJi  • 
concentrated  eolutiun  of  bisulphite  of  8odl^  dissolves  with  comsidemhla 
evolution  of  huut,  and  tho  solution  on  cooling  yieldH  lanitnoB  of  sulpbita 
of  acetone  and  bodiuni.  This  cumpnund  dinsolres  readily  in  water,  !«• 
readily  in  alcohol.  When  heated  alone,  it  gives  off  empyreumatio  pro- 
duL'tfi.  Difitillcd  with  a  solution  of  carbonate  of  potashi  it  yields  puro^ 
acetone.  (H.  Liinprichtj  Ann.  Pharm.  93^  238.) 

Limpm'ht. 

6  C « 36 

7  H    « 7 

8  0 „.    24 

N»0    «^ 31 

2  SO* 64 


22-2     .... 

-.     21-3 

4-»     ,.„ 

.„.       4-1 

14*8     .. 

....     15-7 

191      ... 

...      I9-J 

39-6 

39-7 

100-0 


100-0 


NaO.C"U«<y,2SOS+Aq 162 

If  acetone  be  regarded  as  aldehyde  in  which  1  At.  H  in  the  radical  otkyl.  is  replMeA 
by  mclbyl,  so  that  its  formuln  is  *-  "  i.*-  ^  )^  I      then   the  sulphite    of  acetoae  an4 

•odium  may  be  represented  by  the  formula  ^^^^'^^J^'^^'lsK)*   +  2Aq. 


Acetone  tpUh  BuufpAite  of  PoUish.  —  Prepared  like  the  sodiumcoin- 
pound,  which  it  resembles  in  all  ita  properties.  (Limpricht.) 


KO 47'2 

^•H«0»    580 

2SO»      ,.,. 64-0 


Limpricht. 

27-90     27-21 

34*38 
37  82 


C*H%C«H«)0«Ja,^^2Aq 169-2      ..    10000 

When  acetone  is  mixed  with  a  very  stron;raqaeon9eolution  of  ftiniU 
pfiUe  ff  ammonia y  it  dissolves,  with  fsuflicicnt  evolution  of  heat  to  make  lh#] 
mixture  boil.  —  The  sidution  docs  not,  howeyt»r,  deposit  any  crvslals  butt' 
when  evaporated,  leaves  the  compt>und  in  the  solid  form,  but  still  niixo<l 
with  bisulphite  of  ammonia.  The  comjmund  distilled  with  oxccaa  of  bm^i 
yields  ammonia,  together  with  a  volatile  inflammable  base.  [Comi'src  ix.  >G.]; 
(Limpricht.) 
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Pftge79. 

Stibethyl. 

W.  Merck.     J,  pr.  Chenu  G8,  56, 

Low'if;  and  Scliweizcr,  who  discovoretl  stibethyl  (ix.  79)  concliido 
from  their  auaJj-^es,  that  it  combinea  with  2  atoms  nf  0,  CI,  I,  Ac ,  so  that 
the  fonnul«3  of  the  oxide,  chloride,  Ac.  arc  SbAe\0*j  SbAc'^CP,  N.c. 
Similar  formula}  have  also  been  assigned  tu  the  cuiiipuundsof  stibcnicthyl 
(vii.  322),  and  arsentriothyl  (ix.  74).  It  is  poseiblo,  however,  tliat  the  true 
formula)  of  the  stibetbyl-compounds  may  bo  (SbAe^H)!'  or  (SbAe')I,Hl; 
(SbAe»H)Cl'  or  ^SbAe>)CI  HCI,  .tc.  the  introduction  of  a  single  atom 
of  hydrogen  making  hat  litLln  diHmncc  in  the  percentage  composition, 
«.  ff.  in  the  chloride,   24*fi5  p.  c.  chlorine  instenrl  of  2474. 

To  decide  upon  the  true  furmula  uf  stibethyl.  Merck  Brst  tried  the 
action  of  ammonia  upon  the  iodide,  but  the  results  were  not  safHciently 
dvBnite  to  lead  to  any  exact  conclusion.  —  The  action  of  stibethyl  un 
ail  iodide  of  stibethyl  wa.«i  next  tried.  Thie  action  may  be  represented 
by  one  or  other  of  the  following  ct^uations,  according  to  the  formula 
adopted  for  the  iodide  : 

(1).  (SbAe*)!"  +  8bAe»  »  2(SbA«*JI 

(2).  (SbAB»)l2  +  SbAe>  *  (SbAe*)I   +  SbAe"I 

(3).  (SbAe«)I,HI  +  SbAe*  =  (Sb.\c"il)l  +  (SbAt>)l 

(4).  (SbAe'H)P  i-  SbA.«  =  (SbAc»II)I  +  (SbAe^I. 

Stil>ethyl  was  dissolved  in  ether  tn  a  vessel  filled  with  carbonic  acid; 
one-half  of  the  suhitiun  exactly  saturated  with  iodine  and  lulded  to  tho 
other;  and  the  solution  left  to  evaporate  in  a  beukcr,  through  which  a 
stream  of  curbonic  ucid  was  continiioiiHly  passed,  by  uiean^  of  a  caout- 
chic  tube  piu«ing  duwii  the  neck  uf  a  funnel  inverted  over  the  vessel,  and 
reaching  nearly  to  the  surface  uf  the  liquid.  After  about  half  the  quantity 
of  ether  present  had  been  thus  evaporated,  large,  hard,  lustrous,  regular 
octohedruus  separated  out  By  further  evaporation,  more  crystals  of  the 
same  form  were  obtained,  but  at  length  a  salt  was  obtained,  difierin^f 
from  tie  first  both  by  its  form  and  by  its  greater  solubility  in  water. 

The  octohedral  crystals  a^'roed  in  composition  with  the  formula 
of  iodide  of  etibtriethyl,  SbAeU  (p.  625),  and  the  more  soluble  crystala 
gave,  as  a  mean  of  three  experiments,  36*2  p.  c.  iodine,  agreeing  with 
the  formula  (SbAe*H)l,  which  requires  3G73  per  cent.  The  amount 
of  iodine  required  by  tho  formula  SbAe'l  is  much  greater,  viz.  4026 
p.  e.  As  these  results  agree  with  tho  equations  (3)  and  (4),  and  are 
incougistent  with  (1)  and  (2),  it  follows  that  the  fominla  of  iodide  of 
etibethvl  cannot  be  (SbAe')P,  but  must  be  either  (SbAe*H)l'  or 
(SbAe')I,HI.  This  is  further  proved  by  the  following  experiments: 
1.  When  an  alcoholic  solution  of  iodine  is  added  to  a  solution  of  the 
octohedral  salt  ^SbAe^)l  in  absolute  alcohol,  the  iodine  is  but  slowly 
taken  up;  but  on  gently  heating  the  liquid  [whereby  hydriodio  acid  ifl 
formed,]  the  colour  of  tho   iodine  disappears  very  quickly;  the  same 
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takes  place  when  a  little  water  is  added.     If  iodine  be  added  aa  long  at' 
it«  colour  (litiappearK,  a  white  powder  separates,  and  ibe  filtered  solutiun 
yields,   by  spontaneous  evaporation,   crystals   of  the   eg  culled   iodide   of 
stibethyl.     If,    on   the  other  hand,    the  aqueous  solution   of   the  octo- 
bedral  crystals   be  mixed  with    hydrlodic  acid,  the  eo-caUed   iodide  of 
stibethyl    is  iminodiatoly  thrown  down;  this  salt   dissolves  completely 
in  alcohol,  and  may  be  obtained  in   beautiful   crystals  from  the  stili 
tiou.     iJut  if  iodine  be  added  to   the  crystals    last  obtained,  it  cannt 
bo  made  to   di-mppear;  and   hydriotlic  acid  added  to  this  solution,  pro- 
duces no  se[>araLion  of  iodide  of  stibethyl.  —  2.  When  hydrochloric  acid 
is  added  to  the  aqueous  solution  of  the  oxide  (SbAe*)0,  prepared  from  tl 
octobodral  iodide  by  means  id  oxide  of  silver  {viJ.  inf.),  each  drop  of 
acid  produces  a  while   turbidity,   which  disappeure  on  stirring;  a  certi 
quantity  of  aciil,  however,  renders  the  turbidity  (>ermanent;  and  on  a<idi) 
a  still  larger  quantity  of  acid,  a  colourless  liquid  separates,  iotfoluble 
water,  containing  2516  p.  c.   chlorine,  and  exhibiting  all  the  properti 
of  the  80-calleil  chloride  of  stibethyl.   [SbAe*Cl*  or  rather  i5bAe*Cl,Ht 
(ix.  83)].     If  thitf  liquid  be  added  to  an  aqueous  solution  of  the  uxi< 
SbAe^O,  it  dissolves  immediately,  and   the  solution  yiehU  by  evapoi 
tion  a  chloride,  readily  soluble  in  water,  and  having  the  coropoeiti< 
8bAe'CI;  ami  if  tliis  solution  be  again  mixed  with  hydrochloric  acid, 
insoluble  cblori<K*  of  stibethyl  once  more  separates.  —  3.   If  the  eo-c&lb 
iodide  of  stibetbvl  be  prepared  directly,  viz    by  saturating  an  alcohol 
solution  of  stibeinyl  with  iodine  (ix.  82),  and  its  ethereal  solution 
with  an  alcoholic  solution  of  the  oxide  (SbAe*)0,  the  mixture  yields; 
spontaneous  evaporation,   the   »amo  octohedral  crystals  that   are  obi 
by  the  action  of  stibethyl  uimn  the  so-called  iodide  of  stibethyl : 

(SbAe>)0  +  (9bAe»)l.HI  =  2(,SbAe»)I  +  HO 

Whether  the  rational  formula  of  the  iodide,  <kc.,  of  stibethyl 
(SbAe')l,HI  or  (SI»Ac'H)I*,  ic,  cannot  be  positively  decided;  bnt 
former  is  the  more  probable. 

From  the  precetling  experiments,  it  appears  that  stibethyl,  — 
stihirietkyl  as  it  is  more  exactly  designated  —  is,  like  stibcthylini 
capable  of  nniting  with  I  At.  0,  CI,  I,  &c.;  and  the  same  is  doubth 
true  with  regard  to  the  corresponding  compounds,  stibtnuiethyl,  arsenti 
methyl,  and  arseutriethyl;  we  know  also  that  the  biethyl  ami  bimethj 
radicals,  cacodyl,  for  example,  form  compoumts  of  .similar  contititutioi 
hence  we  may  draw  the  goncral  conclusion  ihut:  All  organo-u^^iUi 
rudkali  arc  capable  of  unxtiwj  with  I  AL  of  oryijeuy  cMorijw,  dtc. 


CompountU  of  SiihirieUiyl,  (C*H*)'Sb. 

Oxide.     SbAe*0. —  Obtained   by  decomposing  the  aqueous   solulii 
of  the  iodide  with  pure  and  recently  precipitated  oxide  of  siWof.     ~ 
filtrate  contains  a  not  inconsiderable  quantity  of  silver-oxide  in  eolutioi 
which  can  only  be  partially  separated  by  concentration,  and  must  the 
fore    l>e    removed    by  careful   precipitittion    with    ddute  hy<lriodic   aci< 
hydrochloric  acitl  cannot  be  used,  l^eeauso  it  dinsolvea  the  oxide  in 
what  considcnkble  quantity.     The   tiltrato  solution  is  thou   eva 
first  over  the  water-bath,  and  aftcrwtrdd  in  vacuo  over  oil  of  vitrioJ 
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Thick,  Hyrupy,  Imnspareut,  colourleps  wasit,  whicli  hiis  a  tllppery  feol 
between  the  fingers,  like  very  atrnnff  potiish-ley.  It  ii  inoilorous;  has 
an  intensely  bitter  uml  biting  taste,  and  a  strong  alkaliuo  reaction.  It 
is  somewhat  volatile,  flight  fumes  being  produced  when  a  rod  moistened 
with  hy^rnehloric  arid  is  liold  o\'er  it'^  aqiicous  solution:  it  does  not,  how- 
CTer,  (liniinisii  perceptibly  in  weight  when  kept,  even  for  a  long  time,  in 
yacuo  over  sulphuric  acid. 

Ca^euiatioH, 

Sb  129     ....     57*59 

12  C    «.„ 72     ....     32'U 

16  H    15     ....       6*70 

O    8     ....       3*57 

(C^H'fSbO 224     ....  10000 

The  oxide  dissolves  readily  in  watcr^  the  solution  being  attended  with 
considerable  rise  of  tenipcratiire.  The  solution  precipitates  man^unous, 
ferroup,  ferric,  cupric,  mrmiriu  and  lead  .«<alt0,  without  diKHfdving  thu 
prccipttatesi  in  excess.  In  alumina  and  line  salts,  it  forma  white  pre- 
cipitates, soluble  in  excess. 

Oxide  of  stibtricthyl  is  a  strong  base;  its  salts  all  dissolve  readily  in 
water,  but  sparingly  in  alcohol:  they  hare  a  bitter  taste,  but  no  cmeiio 
action.  J 

The  oxido  dissolves  readily  in  alcohol,  but  sparingly  in  ether,  J 

The  Suiphklf  of  .^tibTrietliyl  Im-s  not  yet  been  obtained  in  the  sejiarate 
state.  On  saturating  au  alcoholic  solution  of  the  oxide  with  sulphuretted 
hydrogen  and  leaving  it  to  evaporate,  fine  crystals  are  obtained,  which 
appear  to  be  identical  with  the  so-culled  sulphide  of  stibethyl  (ix.  81,) 

Cftrhonaie  ftf  StibfrirtJ/pL  SbAc^OjCO*.  —  Obtained  by  decomposing 
the  iodide  with  carbonate  of  silver.  On  evaporating  the  RItrate  over  the 
water-bath,  the  s)]U  remains  In  the  form  of  a  syrupy  muss,  without  any 
trace  of  cry^tallifiatiou. 

Sulphate  of  Stibtritt/iyl.  SbAe^O,SO'.  ^  Obtained  by  decom]Mi8iiig 
tbe  iodide  with  sulphate  of  silver.  Does  not  crystiiUJae;  but  by  evapo- 
ration, first  in  the  wafer-bath  and  then  in  vacuo  over  oil  of  vitriol,  it  is 
obtained  m  tiie  form  of  a  tniiisparent  >:umniy  mass,  \vliieh  may  be  rubbed 
to  a  white  powder.  Dcliqtiosces  readily  in  the  air,  and  dissolves  in  alt 
jiroportiuns  in  water. 

Merck.  i 

SbAeK)    — ^ .-,^....     224     .«.     84-98  i 

S0» ■., ^ 40     ....     IS-O?     U-Sl  J 

8b\e»0,S0*    2fi4     ....   lOO'OO  4 

lotlide  of  St'd'fridhyl.  SbAc'I.  --  Obtained  either  by  exactly  satu- 
rating the  oxide  with  hydriodic  acid,  the  latter  being  added  in  the  state 
of  dilute  solution  till  it  produces  a  permanent  chuid,  which  nmy  then 
be  made  to  disappear  by  adding  a  drop  of  the  oxide;  or  by  the  action 
uf  ammonia  or  btibtrietbyl  on  iodide  of  stibtriethyl  and  hydrogen, 
SbAeM.HI, 

Crystallises  very  readily.  By  leaving  the  ethereal  &olution  to  evaporate 
lorgej   hard,    transi)arent|   colourless,    octohedrons    or   tetrahedrons  are 
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obtained,  wbich  are  inodorous,  and  liave  a  glassy  lufltre.  They  ex li 
no  trace  of  decomposition  when  exposed  (o  the  air,  even  for  vrecks;  ibef 
are  anhydrous,  and  euftVr  no  Iv^s  of  weight  in  vacuo  oil  of  vilnol. 
Crystals  of  the  Bamo  form  arc  obtained  from  the  aqueooa  or  aloobul' 
eolulioo. 


Mcr.-k, 


8b 

n  c 

129     .. 

72    ,. 

..    3772    „.. 
...    21-03     .... 
...       4-39     «„ 
..     36-84     .... 

....     37-84 
....     2069     .. 
4-53     ., 

...     36-68     .. 

..    20-65     .. 

4-63     .. 

..     37-70    .. 

c. 

..     20  70 
4-52 
..     37-10     .. 

A! 

1 

Ifl  H  ™ 

1   

15     . 

126     . 

..     36-« 

(cni»)>sbi.. 

342     . 

.  10000     .... 

....     9974 

a  and  It  vera  ohtutned  by  the  actioa  of  ammonia ;  c  and  d  bj  that  of  stibetbyl 
Uif  comjwjund  Sb.\r*I,HJ. 

An  nqtieouR  solution  of  mercuric  bromide  added  to  aqueous  iodide 
Btibtrioihyi,  form.'^  at  fir?t  a  yellow  precipitattJ  which,  however,  verr  e 
cimngcs  to   red,  the  iiecoiiipo««ition   ueiujtf  then   complete.     No  doubt 
yelluw  modification  of  mercuric  iodide  i8  formed  at  firet,  and  aft«rwai 
jmMOs  into  the  red.     This  reaction  distinguishes  iodide  of  AtiStriethi 
frf»m  iodide  of  Ptibcthylium   (p.  528.)  —  When  the  bromide  of  niercui 
and  iodide  of  etibtriethyl  tire  mixed   in  exactly  equal  numbers  of  atoi 
and  iu  the  state  of  aloohnlie  solution,  no  precipitate  is  forrood;  bnt 
cviipomting  the   liquid,   there  remains  a  slightly  yellowish   oil,  whioL 
indeed,  separates  as  the  alcohol  evaporates;  wlien  this  oil  ia  shuketi  n\ 
with  water,  red  iodide  of  mercury  immediutely  separates  out,  and  bromi( 
of  stihtriethyl  remains  in  solution. 

Iodide  of  stihtriethyl  is  solultlc  in  water,  alcohol,  and  ether. 

Birtmide  of  SlihtrieUii^l.      SbAe*Br.  —  Obtained    by    the   action 
bromide  of  mercury  on  iodide  of  stibtriethyl  in  alcoholic  solution,  in  tl 
manner  just  mentioned  —  or  belter,  by  adding  bromide  of  barium  to  tl 
aqueous  sulphate  of  stibtriethyl,  iis  long  as  a  pn^ipitate  id  formed.     Tl 
filtrate  evaporated  over  the  water-bnih,  and  then  in  vacuo  over  oil 
yitriol,  exhibited  after  a  week,  traces  ofcryslJilli^ation. 

C/iA>ru/«  of  SfiUri^iAyl  SbAe^Cl.  —  Obtained  by  deeom]>06ing 
iodide  with  corrosive  sublimate,  the  aqueous  solutions  of  the  two  sail 
being  mixed  in  exactly  equal  numbers  of  atoms;  also  by  adding  chloric 
of  stibtriethyl  and  hydrogen  to  an  aqueous  solution  of  Ihe  oxide  (p.  5^4. 
Very  soluble  in  water,  and  cryeftalliseH  only  fr«>m  highly  roncontratei 
Afdutions;  no  definite  crystals  were  obtained.  Fonna  a  white,  radu 
mofls,  which  rapidly  absorbs  water  from  the  air. 

Dried  in  vaeno  over  oil  qf  vitriot.  Herd, 

Sb  1290      ...     51-35 

12  C 72-0        .     2«-63     2811 

15  H    ....^ 15-0     ..«       5*9fi     C'l» 

CI S5-4     ....     14-06     13-M    ...     15-74 


(C<H'*;"SbCI    251-4 


109*00 


On  adding  hydrochloric  acid  to  the  aqueous  solution  of  thin  salt, 
ocvl  chbiriih  SbAe*Cl,fICl,  soparales  in  the  form  of  a  |>erf»Mrtly  coloorL-, 
liquid,  contftiuing  2516  p.  c.  chlorine;  the  formula  requiring  24*78  p.  c 
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The  aqueous  solutioo,  mixed  witli  bichloride  of  plutinam  does  not 
forni  Buy  proc.ipitato;  hut  on  evajjoratin^  the  ti<juid,  a  dark-tjuluiired  oily 
aubstance  is  at  leiigtli  obuinedj  whicbj  howevefj  ba^  not  been  furtber 
exaiuined. 

Ni/rfif^  of  StihtrUfhyt —  a.  NevitaJ.  —  Preparod  hy  decfinipoRinjE;  the 
iodide  with  nitrate  of  silver.  On  evaporating  the  filtrate,  firpt  in  the 
water  bath  and  then  over  oil  of  vitriol  in  vacuo,  the  whole  solidiHea  in  a 
Sfdid  radiated  moss,  which  dissolves  very  easily  in  water,  but  dooa  not 
deliquesce  in  the  air. 

Drift}  in  racua  wtr  oil  of  vitriol.  Merck. 

Sb\eK) 224     ....     »0-5; 

NO*   54     ..■■     19-43     19-0 

SbAe»0,NO» 278     ....   lOOOO 

6.  Acid,  ShAe'0,H0,2N0*.  —  When  the  neutral  nitrate  is  dissolved 
in  dilute  nitric  acid,  and  thi'^  solution  evaporated  over  the  waU*r-ba(h,  the 
acid  salt  separates  in  oily  drops,  whicli  solidify  in  a  eryfltalline  moss  on 
coolin^^;  and  o3!  dissolvioii  lliia  in:*ss  in  watt-r  and  cviiporating,  the  ncid 
6»lt  \h  oht'JLued  ill  Ijieauliful  rhomboidal  crytitaltj,  wEiich  dibsolve  readily  in 
Lot  walor.  The  salt  thua  obtained  exhibits  all  the  properties  of  the 
nitrate  nf  alibethyl  obbimed  by  Kiiwig  ^  SehweiKcr  (ix,  84),  in  which 
they  found  3201  p.  c.  nitric  acid;  the  above  formula  requires  3107. 

Acet'fte  of  Stibtri<-lht/l.  —  When  the  solution  of  the  oxide  is  saturated 
with  acetic  acid  and  the  solution  ovapomtcd  over  the  water-bath,  there 
remains  a  thick  syrupy  residue,  wliicb  does  not  crystallise,  even  after 
long  standing  in  a  warm  place.  (Merck.) 


Pago  85. 

Compwtnds  of  StU^ethylium,  (C*H*)*Sh. 

R.  LBwio.     J,  pr.  Chfm  6^»  415;  Ch^m.  Soc.  Qu.  J  8,  201. 

Stibethylium  is  obtained  in  the  form  of  an  iodide  by  the  action  of 
It        iodide  of  ethyl  on  stiblriethyl.  (Landol,,  ix,  85.) 

The  Ilydraied  oxi^U  (C'H*)*ShO,HO,  is  obtained  by  decomposinf^  the 
iodide  with  oxide  of  silver.  Traces  of  dissolvcil  oxide  of  silver  are 
removed  by  the  careful  addition  of  hydnichloric  ncid.  On  evapo- 
rating the  li(jutd  in  vacuo,  the  hydrate  is  obtained  in  the  form  of  a  thick, 
colonrleas,  oily  Quid,  of  a  strongly  alkiiline  and  intensely  bitter  taate, 
which  qnickly  renders  litnuis-pnper  blue.  U  dis.solvea  in  water  and 
ftlcohol  in  all  propt^rtioiis,  but  \»  tnsohible  in  ether.  It  sets  ammonia 
free  from  its  compounds,  and  precipitiiies  the  oxides  of  the  heavy  metJils. 
Oxide  of  tin  and  alumina  arc  again  dissolved  by  the  cxcuss  of  the  alkali. 
The  salts  of  the  alkuHne  earths  ;ire  not  decomposed  by  the  base. 

The  salts  arc  produced  by  bringing  the  base  in  contact  with  the 
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acids,  or  by  doublo  decani posUiou.  Thoy  have  a  strong  bitter 
The  cnrbouate  is  a  tough  deliqucwent  inat^s.  The  8ulpbat«  and  nitmtc 
rrystalli^e.  The  funniato  yields  needle-Khaped  crystalij,  difficolt  of 
fioluiiun.  The  acetate  forms  similar  cryEtals,  but  muro  soluble.  The 
oxalate  crysiallises;  the  succinate  docs  not.  ^he  neutral  tartrute  and 
raceniate  form  large  delii^uescent  crystals;  the  acid  tartrate,  fine  needle^. 

SuJphide  of  SiihelhyUum,  (SbAe*)S,  is  obtained  by  treating  oxide 
fitibethyliuui    with  sulphuretted   hydrogen.      When    evaporated    with 
access  of  air,  it  forms  a  yellowish  oily  liquid,  which  doetj  not  crystalU 
it  dissolves  reailily  in  water  and  alcobolj  and  behaves  towards  the  sail 
of  the  uietitU  like  sulphide  of  potassium. 

Iodide  of  Stibethylhtm.     Pref»ared  by  inlroducinp  a  mixture  of  eqi 
parts  of  stibethyl  and  iodide  of  ethyl   into  a  retort  6]led  with  carboni 
acid,   nearly  filling  the   retort   with   water,  sealing   the  neck,  and  tht 
ht-ating  it  in   boiling  wiiter.     Combination  tiikes  nlace  in   two  or  thi 
hours,  and  the  iodide  may  be  ubtuiued  in  cryt»tuis  by  evaporating 
aolutinn  on   the  water-batn,  and  cooling.      During  this  cvajKiration, 
litjuid   generally   aoijuires   a  yellow   colour,    which    may,    however, 
ri>mt>ved  by  the  addition  of  a  few  drops  of  ammonia. 

Crystaf]i>cs  in  beiiutiful  hexagonal  prism?,  often  on  inch  long,  or 
small  pointed  crystals,  which  become  yellowish  when   exposed  to  the 
It  has  a  very  bitter  taste.      1  pt.  of  it  dissolves  in  526  pts.  of  water  at  1 
It  dissolves  more  easily  iu  absulute  alcohol,  but  less  easily  iu  ether. 
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M 
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During   the  crysUiUisation  of  this  compound,  cspeci.ally   from 
iolutioiis,  another  salt  is  often  formed,  with  a  ditTercnt  amount  of  wi 
rii.  2(OH»)«SbI  +  3  Aq. 

Bromide  of  StihrthyHvm.  —  (C*H*)*SbBr  was  obtained  by  satantil 
the  oxide  with  hydrubromio  acid.  Cryetullisos  in  Haziling  white,  n««dl 
eha]>ed  crystals,  which  dissoUe  very  readily  In  watRr  and  alcohol, 
do  not  detiouesce  in  the  air.  Gives  by  analysis  2438  of  bromii 
Calculation  gtvea  24-02. 

BromaU  of  Stibtthtflium   appears  to  be   formed,  together   with 
bromide,  by  the  action  of  bromine  on  the  oxide. 

ChloriJr  of  Stibft/ij/Hum  is  obtained  by  saturating  th*»  hydrated  oxi 
with  hydrochloric  acid,  or  by  decomposinj^^  4  At.  of  the  iodide  with  3/ 
Corrosive  bublimate,  the  decomposition  yielding  3  At.  chloride  of  atil 
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STIBETllYLIUM. 

tLylium.  Crystallises,  and  is  ereii  more  tlelifjuescenfc  than  clilorido  of 
calcium.  Gives  off  its  water  of  crystallifntioa  (3  At)  at  the  heat  of  the 
iratcr-bath.     Haa  a  strong  bitter  to^te. 


16  C  
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ihydrouM. 
..     960    . 
..     20-0    .. 
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.    10000 

Iodide  of  Siihdhylium  and  Ifo'cnry.  —  a.  3HgT,(SbAe^)I.  —  When 
a  solution  of  morcunc  chloride  is  added  to  a  solution  of  iodide  of  etibe- 
thylium,  a  white  precipitate  is  ]}roduoedj  which  iiielta  into  au  oily  liquid 
ercn  at  a  gcutlo  heat.  ^Insoluble  In  water  and  ether,  and  (fis^olves 
with  difficulty  in  botling  alcohol.  Cry&taltisea  from  this  solution  iq 
columnar  crystals.  If  iho  precipitate  be  uthjwed  tu  melt  under  water 
of  TO'*  C]  it  solidifie!)  to  a  white  mass,  and  only  exhibits  single  red  spotd, 
but  becomes  entirety  rod  after  some  time.  If  the  masji  which  has  become 
red  be  dissolved  in  boilin^^  alcohol,  the  while  6alt  ecpai-ates  again  iu 
hexagonal  prieme.  Both  forma  of  the  salt  have  tbo  t^mo  composition, 
but  the  red  crystals  appear  to  belong  to  the  regular  system. 

U>irig. 

SbAe*  245    ....     23-36 

3Hg   300     ....     28-60     29'30     ....    28"40 

4  1   504     ....     48*05     49*00    ....     48*60 


3HgI.(C*U*VSbI  ....  1049    lOOOO 

6.  3HgI,2(SbAe*I),  ia  obtained  by  adding  iodide  of  mercury  to  a  hot 
solution  of  iodide  of  stibcthylium,  untit  it  no  longer  loses  its  red  colour. 
Tlie  conversion  of  the  excess  of  iodide  of  mercury  is  then  effected  by  a 
fresh  addition  of  iudide  of  stibethyliuiu;  none  of  the  latter  rcmaiua  in 
the  liciuid.     The  precipitate  melts  wbcu  heated,  forming  a  yellow  oil. 


2  SfaAtt*  490 

3  Hff 300 

6  1  6S0 
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34*51 

21-13    .... 

....    20-86    ..„    81-80 

44-36      . 

....     44-56     .. 

..     44-58 

3H6U(SbAc*I) 1420     ....  lOO'OO 

CJdorlde  of  Stihethj/liunx  and  Mercury.  —  Compounds  exactly  similar 
to  those  of  iodide  of  mercnry  with  iodide  of  slibethyliuni  are  obtained 
by  bringing  In  contact  chloride  of  mercury  and  iodide  or  chloride  of 
stibethylium,  1  At.  iodide  of  slibelbylium  with  3  At.  chloride  of  mer- 
cury furnidbes  the  iodiue-compound  which  melts  under  water,  whilst 
the  water  taUea  up  the  corresponding  chloride,  3HgC],(SbAe*)CI.  If 
concentrated  solutions  uf  chloride  of  stibethylium  and  mercuric  chloride 
bo  mixed,  a  compound  of  the  furmula  3HgCl,2(SbAc')Cl  is  obtained. 
The  former  salt  is  soluble  in  alcuhol  aud  water;  the  latter  forms  a  white 
powder,  which  is  difficult  of  solution  in  water. 

Chloride  of  St'ibfUiyliuvi  and  Ph/inum,  3PtCl»,2(SbAeMCl.  —  Produced 
by   mixing   a   soniewlmt  dilute   alcoholic  solution  of  chloride  of  ^tilic- 
thylinm  with  a  similar  solution  of  chloride  of  platioam,  and  evaporating 
vol..  X.  2  m 


J. 


ItSS;  J«.  n^fm,  9S,  28;  al^tr 


.         rf  MMaiig  gnat  ptcaeare.     InU>  this  !&p|i«itt 
tm-rffaiftr^ii^^  jMe,  MenwJjr  rfrigd  ml  150%  are  infwai 
S«.  vfiic  flf  ettri,  zad  an  e^aal  rolame  of  anh' 

fltl-UtK  to  abvQt  130",     nie  nL_ 
jIIb  fulbrt  dijuuB  of  all  tbe  mat^ruUi^ 
_,  if  aMCasc  pvts  nae  to  tli«  fonnation  of  oxiile  fl(| 
m  ctM,  i»l  pfAtlj  <itmbube8    the    product;  th 
I  «f  «ifts  wmcv.  to  a  vfij  gmt  extent,  the  foniiation  of  tW» 
-  *^  arboa  »  coaplete,  tlie  dige^t^r  is  co»- 
taa  of  Mcalar  conclructioD,  and  the  ]iro* 
_^^  _         '  ^taAtmc  sod.      [For  deUiU  of  tlie  dicnur 

_  li^«a,»Lich  reiracU  light  slronf)T. 

f  a  aon^r  afl^i  Bttcr  picMut  tlaa  otherwise,  thereby  diM^ 

■  Ml  Mf rtjL    fipt  gr.  =  M«2  at  1»".     Sbowa  ao  101- 

aA— SS".    Boatatns^MuldutiUunchaDgcd.  VapM^ 

FruilliUod. 

•  C— UO    ...     39-2-2     3ft  (13 
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Xb  3J-2  ....    i2iil  5267 
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MB  OJi  it  wnU  nnni  that  the  raponr'Tolame  of  line  U  e<)ua]  onlr  to  Aftt  «f  j 
ftf  at  of  bjdiogcfl  •%  iacOQimoDlyfuppoted,— m  oibrr  wordtlbair 
4  luoMtnmii  ferae  diatomic  (i.  63).     Zinc-ethyl  appcon  tlicrt/ora  to 
__  M  mtcr-tjpr  (vii.  46),  and  to  coiuiat  of  2  volunei  of  rtbyl  utd  1  foL 

^npoor.  the  thrae  volomet  being  coadcDMd  into  two ;  for.  on  lb»  umiBipcico  tfttf  oij 
m  of  um  oocopiei  tbc  auM  Ttpour-Tolone  as  an  atom  of  bjdroK«fi.  vc  wktmU  Wiij 
of  the  conbinatiott  of  two  sue*  in  equal  volume*  Mtrnded  with 
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Zinc-et]»yl  U  remarkalilc  for  tho  intoasity  of  iU  affinities,  being  acted 
upon  with  violence  by  oiy";eii,  chlorino,  bromine,  &c.;  nevertiieltss,  it 
does  not  appear  to  be  capablu  of  forming  any  true  compounds  with 
etcctro-negativo  elements,  its  reactions  being  all  double  decompositions  in 
which  the  constituents  of  the  zinc-ethyl  separate.  On  coming  in  contact 
with  oxygon  gaa  or  atmospheric  air,  it  takcjj  lire  spontaneously,  and 
boma  with  a  bright  blue  flame  bordered  with  grooti,  and  gives  off  denao 
Tapoars  of  aiuc-oxide.  A  cold  body  beM  in  the  flame  soon  becomes  covered 
with  a  black  lilm  of  metallic  jsinc,  sun'ouudod  with  a  while  border  of 
oxide.  The  products  of  this  rapid  conibuation  are  carbonic  acid,  water, 
and  oxide  of  zinc.  If,  on  the  contrary,  zinc-ethyl,  diluted  with  tlireo 
times  its  vuhimo  of  ether,  be  introduced  into  a  vessel  filled  with  dry 
carbonic  acid  giw  and  imnieraed  iu  a  freezing  mixture,  and  a  stream  of 
oxygen  slowly  directed  upon  it^  a  rapid  action  takes  jdace,  at  6rst 
attended  with  formation  of  white  fumes;  but  this  suou  cea^s,  and  a 
white  precipitate  begins  to  separate;  if  the  vessel  be  frequently  shitken, 
to  breiik  a  crust  which  forms  on  the  surface,  the  action  goes  on  slowly 
and  steadily,  and  is  complete  in  about  four  days.  During  the  latter 
stage,  after  the  white  fumes  have  ceased  to  form,  a  oousideraule  uuantity 
of  gaseous  hydride  of  ethyl  ia  evolved.  The  product  of  the  oxidation  la 
a  white  amorphous  mass,  consisting  of  ethylate  of  zinc  C*H*ZnO',  mixed 
with  smaller  quantities  of  acetate  and  oxide  of  zino.  One  experiment 
yielded  in  100  pis. :  GH-28  p.  o.  ethylate  of  zinc,  1G70  acetate,  and  lo-02 
oxide.  The  formation  of  these  products  ia  represented  by  the  following 
equations : 

C^H^Zn  +  2  O  »  C*H*0,ZiiO 

ethylate  uf  uoc, 

C*H*Za  +  CH'O  +  20  -  C*}VZnO*  +  OH^.H  +  UO. 

BceUte  of         hydride 
zinc.  ofetliyl. 

C*H»0,ZnO  +  2H0  -  ZnO,HO  +  C*H«Oa 

The  first  action  of  the  oxygen  appears  to  bo  that  rcprcaented  by  the 
first  equation,  and  to  continue  as  long  as  the  vaponra  of  zinc-ethyl  aro 
diffused  through  the  vessel  and  absorb  the  oxygen  as  fast  as  it  enters; 
after  this,  the  second  action  takes  place,  hydride  of  ethyl  and  freo 
oxygen  being  then  present  in  the  vessel  togctner.  Lastly,  as  hydrated 
oxwle  of  zinc  ami  zinc-ethyl  could  scarcely  exist  together,  the  action 
represented  by  the  third  eouation  probably  takes  place  only  after  all  the 
sinc-etbyl  has  been  oxidised.  The  action  of  oxygen  on  pure  zinc-ethyl 
was  also  tried  iu  a  similar  manner,  but  did  not  yield  any  definite 
results,  the  oxidation  being  greatly  disturbed  and  retanled  by  the  for- 
mation of  a  solid  crust  on  the  surface  of  tho  liquid.  As  however  the 
production  of  acetate  of  zinc  and  hydride  of  ethyl  in  the  exj)eriment 
above  described  ia  clearly  due  to  tho  ether  present,  we  may  conclude 
that  the  essential  product  of  the  slow  oxidation  of  zinc-ethyl  is  ethylate 
of  zinc. 

Zinccthyl  is  acted  upon  with  great  energy  by  iodittf;  when  tho 
violence  of  the  action  is  moderated  by  the  application  of  intense  cold  and 
the  intervention  of  ether,  the  sole  products  are  iodido  uf  zinc  and  iodido 
of  othyl : 

C*H»  K(I      C*H»I 
Zn/'*'ll"     Znl 
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Bromine  acts  with  explosive  violence  on  »inc  etliyl,  but  tlio  acti< 
may  be  moderated  by  adding  tlio  bromine  in  tbe  form  of  diffused  vapoi 
and  cooling  to  0°.  The  sole  producta  are  then  bromide  of  ethyl 
bromide  of  zinc. 

Zinc-ethyl  burns  spontaneously,  and  with  a  lurid  flame,  in  chhrh 
gaa,    forming  chloride   of  zinc   and   hydrochloric   acid,    and   depositioj 
carbon.     The  products  of  a  more  moderate  action  are  probably  similar 
the  preceding. 

When  zinc-ethyl  is  eently  heated  with  flowera  of  sulphur^  a  whii^ 
precipitate  is  formed,  ana  a  strong  odour  of  sulphide  of  ethyl  developer!; 
The  priucinal  product  ia  mercaptide  of  zinc,  C*H*S,ZnS. 

Zinc  etnyl   ie   decomposed   by   water   into   zinc-oxide  and   hydrit 


of  etby] : 


CWZo  +  HO  -  C<H»,H  +  ZnO 


Hydrated  acids  act  upon  it  in  a  similar  manner. 

The  action  of  the  electro-negative  elements  upon  zinc-ethyl,  conibiniqj 
OS  they  do,  partly  with   the   zinc  and  partly  with   the  ethyl,  aflords 
striking  example    of  the  pecnliar   condition,  —  polarity  as   it   may 
culled,  —  of  elements   at    the    moment    of   chemical   choo^,   ori^naljj 
pointed  out  by  Brodie.  {Phil,  Traiu.  1850,  789.)     Ethyl  in  the  frc« 
fihows  no  inclination  to  unite  with  oxygen,  chlorine,  &c.y  but  in  pre«eni 
of  zinc,  it  enters  rca<tily  into  combination  with  those  elements.  (Frankland. 


Pago  110. 

PhoxphaU  of  HydmriiethyL  —  Prepared  by  digesting  tribasic  pl» 
pliate  of  silver  and  chloride  of  hydrurgethyl  with  weak  alcohol,  coi 
centrating  the  filtrnte  at  the  gentlest  possible  heat,  extracting  tl 
phosplmte  of  hydrargcthyl  from  the  syrupy  solution  with  water,  a: 
leaving  the  solution  to  evaporate  in  vacuo;  it  forms  a  vificid,  Iraosluoci 
nearly  colourlcsa  moss. 

SuiphaU  of  Hydro ry ethyl  was  prepared  by  agitating  1  At.  of  find 
pulverised  .sulphate  of  silver  with  the  alcoholic  eoUilion  of  I  At.  chlgri< 
of  hydrurgethyl   and  cvajiORiting  the   filtered   liquid.     CryfcUllibes 
ailvcry  laminai. 
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KkrtrU  of  Uydrarffdhyl  —  Obtained  liy  eotnratiag  lli«  baM  wn 
nitric  acid.  Ucmains  when  the  aqueous  sulution  is  evaporaUd  or«r  tl 
M-aLcT-batli.  in  the  form  of  nn  «.ily  li'juid,  which  solidiljes  in  a  t^ltoi 
moss  on  cooling.  It  dissolves  readily  in  water  and  nicohol,  and 
awa.y  with  alight  detonation  when  heated. 


OXALATES.  -^^m^  ^^J 

Danbiapt. 

2  Hg    200    ....     68-73 

4C  24     .„.       8-23     8*44 

O     "     •••M«M»«>><«*»M>i>tIMi*IM(l>»  *>  •..•  1*74  1*84 

0 8     -*--      2-75 

NO* 54     .,..     18-55     10*80 

C»H«Hg30,N0»  291     ....  10000 

The  Oxalate  and  AceUtU  of  hydrargothyl  are  orystallisablo.  (nrnihaupt, 
\J,pr.  Chsm.  61,  390j  Ann.  Phnrm.  92j  382.) 


Pa^  150, 

Sodto-antimonic  OxalfUe.  —  When  bioxalat©  of  soda  is  boiled  with  a 
larae  quantity  of  water  and  an  excess  of  antimonic  oxide,  the  eolutioa 
yields  on  cooling  an  abundant  crop  of  traneparcnt  pbiniii^  cryritals 
oeloDging  to  tiio  ablitjuo  priKinatic  system.  Tbcy  are  rhombic  prii^ms, 
with  the  acute  lateral  edges  slightly  truncated;  and  au  oblique  tcrniiual 
face  resting  thereon.  — (^or  thi«  figures  sod  crj-flUllogrupbical  details  of  this  uid 
the  following  salts,  we  Ramraelsberg's  Memoir,  Pogg.  95,  177.)  They  are  decom- 
posed by  water,  like  the  potash-salt  a  (ix,  149,)  with  sepftratiun  of  anti' 
monio  oxide.  (Ranimolsborg.) 


Cryttalt. 

U  CTO"  „ 396 

5  N»0  «« ^^ «...  156 

2  SbO*  „ „ 306 

U  HO „ „ «.  135 


Ramtnelsberg. 

39*54     3911 

15-62     )6-41 

31-36     303a 

13*48     I3-I7 


SCNaO.CD')  +  2(Sl.O»,3CCy)  +  15  Aq. 


993 


10000     9908 


Tills  salt  corrupondfl  In  composition,  ezcepUog  that  the  nmotmt  of  water  is  twice 
U  great,  with  the  potnah  salt  above  refrrred  to,  and  lilte  that  tnlt  may  be  regarded  m 
conristing  of  [3tNaO,C»0»)  +  (8bO»,3C90»)]  +  [2(N»0,C=0»)  -h  (SbO»,3C*0»)]. 
It  hni  not  howcTcr  been  found  possible  to  obtain  one  of  these  component  salts  sepa* 
rately,  as  was  the  case  with  the  potash-salt.  The  mutber-Iiijuor  contained  one  or  more 
aalta  of  different  composition,  but  they  could  not  be  separated  or  obtained  in  distinct 
crystals.  (Rammolsberg.) 


Page  152. 


Ammoixio-eadmic  Oxalate.-^  Recently  prccipitateil  civlmic  oxide  dis- 
solves when  boiled  with  a  solution  of  neutral  oxalate  of  ammonia,  and 
the  lirjuid  on  cooling  deposits  the  double  salt  in  indistinct  crystalline 
niafiscs.  This  salt  decomposes  when  heated  in  a  covered  crucible,  ammo- 
nia being  evolved  an<l  cadmium  reduced,  part  of  which  volatiliscaj  on 
opening  the  crucible,  the  inaM.s  burns  with  a  glimmering  light,  and  fornix 
brown  cadmic  oxide.  (Rammelsberg,  Fo^g.  9-5,  19G.) 

llammelsberg. 

5C*0> - 180     ....     42*90     42*76 

CdO ^ «. « 64     ....     15-19     15-89 

4NHH>.,^... M » -     104     ....     24-78 25-01 

8  HO 72     ....     17-13 


4(NU*0,C?0*)+CCdO.C^O*)  +  8A4.     420     ..-  lO^'O'J 
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Pago  152. 

SttXHuons  omlati, ''» According  to  lui  analygia  by  LilnnatiD,  this 
id  anhydrous* 

LUrmaoD* 

2  SnO „..     136     ....     65-37     6-1  -15 

CO* „ 72     ....     a4-63     S.'iOO 


C^Sn^O"  208 


100-00     99-45 


Ammonio-AMjtjioug  Oxalate.  — Colourless  transparent  crystnb,  thft] 
form  of  whicl)  could  not  be  determined,  but  apJ^ear3  to  be  identical  with 
that  of  the  potash-salt,  (in/-)  Analysis  gave  40*23  p.  c.  oxalic  acid,  and' 
28'63  stannous  oxide,  agreeing  with  that  of  Hausmann  &  Lowenth 
(Kammelsberg,  Pofj^f.  ^S^  195.) 

P(tt<itsio-8t<tnnous  OxalaU.  —  Obtained  by  precipitating  pn»tocblorid4 
of  tin  with  oxalic  acid,  and  boiling  the   precipitute  with  a  solution 
ccutml  oxalate  of  potaah,     Sopurntes  from  the  eulution   in   transparei 
crystals,  moitly  very  small :  they  belong  to  tho  doubly  obliquo  prUmat 
aystem.  (Hammelsberg.) 

SnO  «„ 68  ....  S4'66    34-7<» 

KO    47  ....  24-05    24'17 

r*0« 72  .^  3$7P  M,....  36-93 

HO    _ 9  „..  *6» 


C'SnKO*  196 


10000 


The  anslyiis  agrees  with  that  of  Uausmana  &  Ltiweathol. 

Potassio-cohnUmM  Oxalate.  —  Oxalate  of  cobalt  dissolves  m  %  eoTni 
of  neutral  oxalate  of  potash,  formiug  a    red  lit^uid,   which   depoaita 
double  salt  in  small  deep  red  crystab.     Rhombic  prisms,  with  truui 
acute  lateral  edges  and   four-^idcd  summits,  the  acute  lateral 
these  Fununits  being  also  truncated  by  faces  restin;;  on  the  lateral 
of  the   pri.^m.     Being  very  small,  ami   baring  but  little  lustre,  it 
found  impoBsiblo  to  meat^ure  them  exactly,  or  to  determine  whether 
belong  to  the  right  or  the   obliijue  prismatic  system.     They  dissolve 
water,  forming  a  dear  solution,  (Karamelsberg,  Po^.  05,  107.) 


edgM 


CoO   

KO 

C*0*    „..,. 

37-5     . 

- 470    . 

,_ 72-0    . 

«.     17-79 
...     22-38 
...     34-18 

..     25'6S 

RammeUbent. 

18-37 

21-13 

33*40 

6  HO    

„     540     . 

C^CoKO'  +  6Aq 

210-0     . 

...  1 0000 

Potataium-nickd  Oxalaie.  ^  Ohiatncd  like  the  cobalt-salt 
tudistinct  crystals  of  analogous  composition.  (Hammelsberg.) 


CryitaU. 

KiO « .17-5 

KO ^ _    470 

C*0»  72-0 

6  HO 540 


lUmm^Uberg, 

17*82     17-98 

22-38     22*23 

3418     34*04 

25*62 


C«NtKO*-f6A4 2103 


lOO-OO 


OXALATES. 
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Page  165. 

Ammonlocvpfic  Oxal<tU.  —  'By  lieating  cnpric  oxalate  with  neutral 
oxalate  of  animoniaj  this  salt  is  tiblanied  in  small  but  well  defined  rhom- 
boidal  prisms,  belonging.'  to  tlio  doubly  oblique  prismatic  syatem,  and 
ieomorpbous  with  those  of  the  potasU-salt  with  S2  At.  water.  Somd- 
timos  macle-crystala  are  obtained,  (liammelaberg.) 


CuO  „ 40 

NU^O 20 

C^H« 72 

2  HO 18 


LunnaDD. 

25-64     « 25-31 

1667     16-72 

46-1&     45-60 

11-34 


C\Cu,NH^}OS  +  2Aq 156     ....  lOO'OO 

The  analysis  agrees  oearlj  with  that  of  yogel(ix.  165.) 

PoUttti(hcnpric  Oxalate.  —  a.  With  2  At.  water,  —  Cupric  oxalate 
obtained  by  precipitating  the  acetate  with  oxalic  acid,  is  boiled  with  a 
solution  of  neutral  oxalate  of  potash,  so  as  to  saturate  the  latter  oa  com- 
pletely as  possible.  On  cooling,  the  double  salt  separates  in  crystals, 
bflongiug  to  the  double  oblique  priamatic  system,  and  having  the  colour 
of  bluo  vitriol.  Tho  salt  is  deconipoaed  by  water,  with  fieparatioa  of 
cupric  oxalate.  (Uammoldberg,  Poyy.  95,  1S4.) 

LUrmann. 

CttO   „ „ 40-0     ....     22-57     22-42 

KO 47-2     ....     26*64     26-09 

CO* ».„ „ 720    ....    40-53    3954 

2  HO 18-0     ....     10'16 


C*CaKO»  +  2Aq 177-2 


100' 00 


L 


The  water  is  wholly  expelled  at  100°.  At  200°  the  salt  begins  to 
decompose,  and  if  tlie  air  bo  excluded,  leaves  a  mixture  of  carbonate  of 
potash  and  cuprous  oxide.  —  In  an  experiment  in  which  the  salt  was  ignited  in  a 
stnull  retort,  the  residue  amounted  to  57'R  p.  c.  Supposing  this  to  contain  '\^-A\  pts. 
of  carbonate  of  potash,  there  remains  ld'7  for  the  copper  and  oxygen.  Now  22*57 
CuO  »  20'3l  Cu-0.  The  experiment  gave  somewhat  less,  and  yet  no  metalHe  copper 
could  be  detected  in  tlic  rcaidae.  (Rammclsherg.) 

b,  WifA  4  At.  Water.  C'CuKO*  +  4Aq.  The  needle-shaped  salt 
described  by  Vogel.  It  is  often  deposited  after  the  preceding,  but  some- 
times atone,  especially  when  tho  solution  contains  an  excess  of  oxalate 
of  potash,  a  circumstance  likewise  observed  by  Vogel.  The  crystals  do 
not  admit  of  exact  measurement,  partly  from  their  smallness,  partly 
from  the  rapidity  with  which  they  efttoresco.  They  are  extremely  thin 
six-sided  prisms,  in  which  angles  of  lOH*  52'  and  72"  SO' have  been 
observed.  Liirmanu's  analysis  gives  2U-U3  p.  c.  CuO  and  2343  KO. 
(Rammol>berg.) 

Isomorphout  mljtture  of  AmmMuo-cuprle  and  Potattlo-eupi'ic  OxalaUs, 
— When  cupric  oxalate  is  heated  in  a  mixed  solution  of  the  oxalates  of 
ammonia  and  potash,  crystals  are  obtained,  having  the  form  of  either  aklt, 
and  cont.'iining  2  At.  of  the  animoniBr^alt  with  3  At.  of  the  potosb-salt. 
(Eammolsberg!) 
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CoO 40'0 

»  KO 28'3 

*  NH«0 « - 10'4 

CH>> « 72-0 

2  HO I8'0 

C*CajKf(NH<)0«  +  2Aq.   168-7 


Lttrniana. 

23*70     ™ 23*96 

X67B     17-56 

6*17     6-90 

42'68 41-27 

10-67 

100-00 


Page  195. 

Chioridt  of  OUiyl  (i<c<^y^)  —  C*H»O^CL  — According  to  H.  RitlerJ 
{Ann.  Pharm,  05,  208,)  Gorhardt*^  method  of  preparing  tins  componud  bj 
the  action  of  oxychlorido  of  phosphorus  on  acetate  of  soda,  never  yieU 
the  oaLcalated  quantity,  because  a  coDijiderablo  qnantity  of  anhydrumj 
acetic  acid  is  formed  at  tho  samo  time;  tho  formation  of  the  latter  product 
may  be  diminished  by  gradually  adding  tho  acetate  of  soda  to  the  uxychlo- 
riJe,  but  cannot  bo  prevented  altogether.  But  with  glacial  acetic  acid  an4J 
poutacblorido  of  phosphorus,  the  chorido  of  othyl  may  be  readily  obtftiDC 
in  a  state  of  purity,  and  in  largo  quantity.  1  At.  glarial  acetic  acid  is  tuM 
by  separate  portions  to  1  At.  pentachloride  of  phosphorus  contained  in 
tubulated  retort.  Each  portion  added  produces  effervescence  from 
of  hydrochloric  acid  gas,  and  a  largo  portion  of  tho  chloride  of 
distils  over.  The  remainder  and  the  resulting  oxychlorido  of  pbospl 
are  driven  into  the  receiver  by  gentle  heat,  and  the  two  litjaids  sepai 
by  distillation,  the  separation  being  easily  ofTcctcd,  as  their  boiling  potntlj 
differ  considerably.  Tho  mixture  which  altlmately  remains  in  tbw 
retort,  may  be  utilised  for  the  preparation  of  anhydroua  acetic  acid,  b^l 
difibilUtion  with  acetate  of  soda. 

C«U*0*  +  Pa»  =  C»HH)»C1  +  PClHy  +  HCI 

AnhydroQs  acetic  acid,  distilled  with  pentachloride  of  ph( 
likewise  yields  chloride  of  othyl,  but  without  fortnatiou  of  hy< 
acid. 

Oxychloride  and  terchlondo  of  phof>phorus  do  not  act  upon  gUeu 
aeetio  add.  (Bitter.)     According  to   Dechamp,  on  tho  other  band, 
'chloride  of  phosphorus  acts  both   on  niouohydnitcd  and  upon  anbydi 
acctiaacidy  forming  chloride  of  othyl  (p.  487). 

Hj^mide  o/ (?%?.  — C«HW, Br.  — 1  At.  ginclal  acetic  acid  and  I  At 
pentabromid©  of  phosphorus  form  bromide  of  othyl,  oxybromide  of 
phosphoras,  and  hydrobromic  acid. 

C*HH)'  +  PBr*  =  eiPO^Br  +  PBi*(V   f  11  Br, 

Colonrlcsa  atrong-smelling  linnid,  which  in.stantly  tama  jreUow  oa 
exposure  to  tho  air.  A  drop  of  it  placed  on  the  skin  colours  it  vellowj 
and  imparts  to  it  a  persistent  odour,  like  that  of  phosphurelted  hydrogci 
Water  quickly  dooompoBea  it.  forming  hydrobromio  and  acetic  acid. 
Boilt  at  about  81^ 

RlH«r. 

C«HW IS    ...    Sl-M 

Br  „...     90     ,,.     65-04     63-00 

CniHyBr  „ 123     ...  10000 
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The  attempt  to  obtain  Iodide  of  Ofhyl  in  Iho  puro  state  was  not 
snocessful,  lotlido  of  mercury  or  silver,  heatod  with  chloride  of  othyl 
in  a  teuled  tube,  at  the  tcmpcratnro  of  tho  wntor-batli,  for  several  days 
produced  no  perceptible  action.- — When  iodine  anJ  phosphorus  were 
added  alternately  to  glacial  acetic  acid,  and  tho  liquid  diatiUed,  a  largo 
quantity  of  hydriodio  acid  was  evolved,  and  a  liquid  strongly  coloured 
by  iodine  distilled  over  below  100'';  but  it  continually  ^ve  off  hydriodic 
acid,  and  did  not  exhibit  a  constant  boiling  point,  even  after  several  recti- 
ficatioas.  The  phosphorus  was  completely  converted  by  this  reaction 
into  tho  red  modification.  —  It  might  be  expected  thit  iodide  of  othyl  would  be 
produced  by  the  limaltancous  action  of  tlic  iodioe  ood  tcrchlonde  of  pbospbunu  ou 
gUd&l  acetic  add,  Accordiag  to  the  equation  : 

C*H<0<  +  PCP  +  21  -  C<H«0«I  +  Pa^OS  +  HI. 

but  the  process  yields  nothing  hot  binlodide  of  phosphoros.  (Ritter.) 


I 


Page  21  e. 

Comhurrni  properties  rtf  Pcrchloritmtrd  EOi^r,  C*CI*0,  —  When  per 
chlorinated  ether  actn  upon  an  organic  salt  containing  a  volatile  acid, 
the  two  bodies  decompose  each  other,  tho  perchlorinated  ether  being 
rodnced  to  protochloride  of  carlwn,  C*CI*,  tho  metal  being  converted  into 
chloride,  and  the  other  clouients  arranging  themselves  in  such  a  manner 
Bfl  to  produce  tho  normal  [monohydrated  acid],  together  with  carbonio 
acid  and  combustible  gases.     Thus  with  aoetate  of  soda : 

C*C1»0  +  2C<IPNftO*  =  8C*CI*+  2NBa  +  C*H*0'  +  (2CO*  +  2CO  +   H). 

SlmiUrly  with  the  butynites.  valerates,  benzoates,  euccinatos,  pyrocilrates, 
phthalates,  camphoratc.'^,  and  salicylates.  The  alkaline  salicylates,  how- 
ever, exhibit  an  exception  in  this  respect,  that,  instead  of  salicylic  acid, 
there  is  formed  a  mixture  of  various  substances  soluble  in  alkalis,  which 
have  not  been  further  examined.  —  With  the  formiatcs,  the  result  is 
more  simple,  inasmuch  a«  the  oxygen  and  chlorine  present  arc  sufficient 
for  the  complete  combustiou  of  tho  elements  of  the  salt;  thus, 

C*a'0  +  CaHNflO*  =-  2C03  +  IIO  +  N«C1  +  C^CK 

With  the  salts  of  bibasic  acids,  e.  7.  camphoric  acid,  a  similar  reaolinn 
occurs,  excepting  that,  instead  of  the  livdrated  acid,  there  is  obtained  a 
mixture  of  tho  anhydrous  acid  [anhydride]  with  water.  (Mnlaguti, 
Compt.  rend.  41,  625.) 
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Page  247. 

Acetyliuin.    C*NH«  =  N  |  n,Jl,H,(C»H«)| 

J.  Natakson.    Ann,  Fkaim.  92,  48;  Ckem,  Soc»  Qu.  J,  8,  150. 

A  etiylam  moniuw . 

Obtained  in  the  form  of  chloride  by  the  action  of  chloride  of  etbjrlenQ 
(chloride  of  acetyl  and  hydrogen)  on  ammonia  at  high  temperatures  : 

CH^C^HCl  +  2>IH^  =  NH*C1  +*^'|}!}n,CU 

When  1  pt.  of  cblori-lo  of  ethylene  and  5  pts.  of  etronf;  ammoniii  are 
enclosed  in  a  eciiled  tube,  and  bouteil  in  an  oil-balh  to  \^{f  (uo  action 
takes  phice  at  100°),  iho  chloride  of  ethylene  is  completely  absorbed  in 
a  few  hours,  and  Llio  whole  converted  into  a  yellow,  watery,  bomogeneoas 
liquid.  On  opening  the  tuho,  the  odour  of  chloride  of  ethylene  is  no 
longer  perceptible;  and  if  tbo  liquid  be  left  to  evaporate  over  oil  of 
vitriol,  or  in  a  warm  place,  sni-niniiioniac  separates,  and  a  mother-liquor 
is  obtained,  which  yicldB  nothing  but  water  and  ammonia  by  distillation 
with  liydrato  of  lime,  and  therefore  does  not  contain  any  volatile  organic 
ba-se;  but  on  treating  it  with  recently  precipitated  oxide  of  silver. 
eva[toraiing  the  tiltnite  tu  dryness  at  a  gentle  heat  to  expel  the  ammonia, 
and  exhau«ling  the  rosirlne  with  water,  a  solution  is  obtained,  having  » 
strong'  alkaline  reaction^  and  therefore  indicating  the  presence  uf  a  hod- 
volatile  base.  This  solution  blackens  on  exposure  to  the  nir,  and 
deposits  reduced  silver;  and  on  removing  the  silver  by  sulphuretted 
hydrogen,  expelling  the  excess  of  that  gas  from  the  filtrate  by  heat, 
neutralising  the  liquid  with  sulphuric  acid,  decomposing  the  Aulphate 
with  cnufitir  bar}*ta  (taking  care  to  avoid  an  excess),  and  extractiug 
with  alcohol,  the  base  is  obtained  in  the  free  state. 

Hfjdraied  oxUU  of  Acetylinm  thus  obtained  is  a  vcllowish,  inodorooi', 
viscid  moss,  which  diseolvcs  readily  in  water  and  afcohol.  It  is  charred 
by  heat,  giving  off  a  faint  hut  chanirtcristic  odour.  The  aqueous 
solution  has  a  strong  alkaline  reaction,  a  slightly  caustic  taste,  and  when 
boiled,  gives  off*  the  peculiar  faint  o^lour  of  alkaline  solutions.  It  absorbs 
carbonic  acid  from  the  air,  and  afterwards  effervesces  with  acid«.  It 
expels  ammonia  from  ammoniacal  salts.  Does  not  dissolve  oluraiaa. 
Dissolves  oxide  of  silver  with  great  facility,  but  the  silver  is  qaiekly 
reduced  when  the  liquid  is  heated. 

CatcuiatioH. 

4C 24  ....  39-34 

N  ..- — - 14  ....  Z2'»6 

7  H*. 7  .»  U'48 

ao 16  ....   26-a« 

^{JJ{nO,HO  « 61     ...  100-00 

Metameric  with  nldehydtf-ammonifl,  Ntl^C'H*0^  «iih  which  it  tcrers  in 
raptCfVi  t.ff.,  in  iU  reactions  with  silrcr-Mtti  {if\f,);  it  i«  kowctcr  tufficiom^i 
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by  its  fixttji  its  basic  properties,  and  Its  permanenco  in  the  presence  of  acids  and 
alValis,  It  is  the  Arst  eiainple  of  a  fixed  organic  base  of  tiie  ammonium- type  in  which 
oii\y  one  of  the  hydrogen-ntums  of  the  ammoDiam  it  replarcd  by  an  organic  rndical. 

The  salts  of  acctylium  are  very  hygroscopic,  becomiDg  moist  iu  a  few 
seconds  after  dryin';;  lienco  tlicir  ivnalysis  presents  great  dilKcultioH. 
Alcohol  precrpilatcB  Ihcm  from  their  nqucouH  solutions.  Th<>y  aro  all 
insoluble  iu  ether.  They  are  ilecomposcd  by  aqueous  ethylaiiiine  at 
ordinary  toinperatures;  but  on  boilitifj^  tlie  liquid,  the  ethylauiino  Ih 
expelled,  in  consetjueucc  of  its  volatility. 

Wlien  ammonia  and  nitrate  of  eilrer  are  added  to  a  solution  of 
the  base  or  of  either  of  its  6alts>  and  the  )ii]iii<l  t»  boiled  for  some 
time,  an  extremely  beautiful  spccnlfir  deposit  of  wilvcr  is  furmed.  Tliis 
reaction  i»  slower  witli  tlio  chloride  than  with  the  other  salt.s,  bccaut-o 
the  separated  chloride  of  Bil\-er  in  dilHrult  to  reiltice.  — When  nitrite  of 
silver  is  added  to  a  soluiioQ  of  1!iq  chlorldo  of  acctyliiim,  and  the 
liquid  heated,  aldehyde  is  copiously  evolved,  especially  on  addition  of  a 
few  drops  of  sulphuric  acid  : 

C*NH«0  +  N0»  =-  Cni^O'  +  2N  +  2HO. 

Snlpkait  of  Acdylium.  —  Precipitated  by  alcohol  from  a  moderately 
oonceutratcd  aqueous  solution  iu  while  dakos;  from  a  strontror  solution 
as  a  non-misciblo  yellow  liquid.  Ha.s  a  slij^ht  acid  reaction,  even  if  the 
aqueous  solution,  before  precipitation,  has  lieen  mado  alkaline  by  excess 
Of  base.     When  dried,  it  forms  a  yellow  viscid  mass. 

Dritdai  100».  Natansoa. 

C*NH«0  52     ...     56*53 

BO»  40    ....    iZ'il    40-77    ....    4M3 

C*NH«0,SO» 92     ....  10000 

The  deficiency  of  rnlphoric  acid  arises  from  the  great  difficulty  of  drying  the  suit. 
Such  an  auslyiis  not  being  sufficient  to  establish  the  constitution  of  the  salt,  confirmn. 
tion  WAS  sought  in  tlie  relatiw  quantities  of  carbonic  acid  and  nilro|;rn  obtained  by 
combustion.  Tlie  ratio  found  by  experiment  was  N  :  C(F  *»  1*391;  calculation 
giving  1:4. 

Nitrate.  —  Rcsonibles  the  sulphate. 

Chloride. — The  formation  of  this  talt  has  been  already  described. 
It  may  also  be  obtained  by  neutrali.«ing  the  solution  of  the  oxide  with 
hydrochloric  acid.  Its  aqueous  solution  docs  not  mix  in  the  coitccntraicd 
slate  with  alcohol,  hut  remains  as  a  heavy  stratum  at  the  bottom;  but 
in  the  dilute  state,  the  chloride,  unlike  the  other  salts,  is  not  precipitated 
by  alcohol. 

JVf/trury-^//.  •— Corrosive  sublimate  added  to  the  chloride  forms  a 
white  precipitate,  very  sparingly  soluble  in  cold,  but  dissolving  pretty 
readily  in  hot  water,  and  separating  out  again  on  cooling;  it  is  insoluble 
in  alcohol. 

Oold-mlL  —  Chloride  of  gold  forms  with  chloride  of  acctylium  an 
oranpe-yellow  amoqdiou.s  precipitate,  which  di.ssoivea  readily  when  iho 
liquid  is  heated,  but  is  decomposed  almost  immediately,  the  gold  being 
reduced  to  the  metallic  state. 

PIcUinitm-$aU.  —  Bichloride  of  platinum  forms  wilh  chloride  of  acoty- 
lium  a  deep  orange-yellow,  filmy  precipitate,  which  afterwards  cakes 
together. 
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C«NH« M« « 4J0    ..„    ir-66 

Pt „ 99-0    ....    39*73    38*22 

3  CI 106-2     ....     42-61 

C*NH«a,PlCP .  249-2     ....  10000 

Oxalate.  —  Precipitated  by  alcohol  from  the  aqaeona  solatioD,  in  the 
fonu  of  a  white  gelatinous  precipitate,  which,  if  the  solation  is  couoen- 
trated,  conrerts  the  liquid  into  a  paaty  mass.  (Natuison.) 


Page  300. 

Fulminai'infj  Mercury,  —  Liobig  (Ann,  Phnrm.  95,  284)  gives  the 
following  process  for  preparing  this  compound:  3  pt«.  of  mercury  are 
dissolved  in  'SG  pts.  of  nitric  acid  of  sp.  gr.  1*34  to  1*345,  in  a  wide  ;rlaa 
flask  capable  of  holding  at  least  18  timea  the  <|uantity  of  liquid  actaally 
used,  so  that  the  greater  part  of  the  cooled  nitrous  acid  gas  may  remain 
within  it.  As  soon  ns  the  metal  has  completely  disappeared,  the  solution 
is  decanted  into  a  second  vessel  containing  17  pts.  of  alcohol  of  DO* 
to  92""  (Tralles),  then  immediately  ponrcd  back  again  into  the  first 
vefisel,  and  briskly  agitate*!  to  promote  the  absorption  of  the  nitrooi 
acid.  In  5  to  10  minutes,  ga«-bnbbles  begin  to  rise,  and  there  is  formed 
at  the  bottom  of  the  vessel  a  strongly  refracting,  specifically  heavier 
liquid,  which  mu^t  be  mixed  with  the  rest  by  gentle  agitation.  A 
moment  then  arrives  when  the  liquid  becomes  black  from  aeparatioa  of 
metallic  mercury,  and  an  extremely  violent  action  is  set  np,  with 
evolution  of  a  thick  white  vapour,  and  traces  of  nitrons  acid;  this  action 
must  be  modonited  by  gradually  pouring  in  17  pts.  more  of  the  same 
alcohol.  The  blackening  then  inmieiliately  dic^appearst  and  crystalline 
fulminating  mercnry  begins  to  separate;  towards  the  end  of  the  operation, 
the  little  crystals  are  kept  floating  on  the  surface  in  curdv  masses  by 
the  rising  goij-bubbles,  which  however  escape  as  the  alcohol  is  poured  in, 
60  that  u]tim:itoly,  when  the  liquid  has  cooled,  all  the  fulminating 
mercury  is  found  at  the  bottom.  By  this  method,  not  a  trace  of  mercury 
is  left  in  solution,  and  the  quantity  of  fulminating  merenry  obtained  ts 
exactly  that  which  calculation  assigns^  viz.  4*6  pts.  (Liebig.) 

Schischkofl'  {Bull,  de  St.  PeUrsb.  Gl.  Phys.  Afath.  14.  f)8;  Ann. 
Pharm.  97.53;  CJt^m.  Gas.  1855,  420,)  has  analysed  fulminating  mercury 
prepared  from  a  solution  of  mercury  in  excess  of  nitric  acid,  and  obtain^ 
results  agreeing  with  the  formula  C*N'Hg*0*  (or  C*NXHg*,  ix.  301). 
By  recrystallisation  from  water,  the  salt  is  obtained  in  white  or  elightlr 
yellowish  silky  needles,  which,  when  dried  at  100'',  contain  I  At.  water 
uf  crystallisation.  The  drying,  even  at  this  temperatnre,  ts  attended 
with  the  greatest  danger. 
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[The  m*rcary -determination*  formerly  giTcn  by  Liebig  and  by  Howard  (ii.  301) 
were  probably  made  upon  the  hydr&ted  salt ;  but  tbey  are  too  icnall  even  for  that.] 

A  slightly  heated  fiolutiun  of  mercuric  nitmte,  acidulated  with  nitric 
acid,  dissolves  a  large  fjiiaiiLity  of  fulminating  mercuryj  at  a  higher 
temperature,  violent  evolution  of  carlionic  nold  and  nitrogen  takes  place, 
and  a  yellow  precipitate  is  formed,  wbieh  is  bliickencd  by  ammonia,  and 
when  the  mercury  is  separated  from  it  l>y  s-ulphuretted  hydrogen,  yields 
a  mixture  of  two  acids.  When  the  opLMatiaii  la  complete,  the  Gltrato 
contains  a  large  quantity  of  niercurtjus  nitrate. 

The  two  acids  thus  ohtiined  may  he  gepnrated  l>y  adding  ammonia, 
eraporating  to  dryness,  and  treating  the  residue  with  absolute  alcohol. 
The  undiaeolved  portion,  recryttallitied  fnan  water,  forms,  with  lime  and 
baryta  sulti),  a  proripitiitc  containing  nitro^^en,  and  an  extremely  oxplo- 
sire  »ilt  with  silver.  The  portion  wliich  din^olves  in  the  alcohol  does 
not  precipitate  limc-talt«j  with  nitrate  of  bilver,  it  formtj  a  detonating 
salt  also  containing  nitrogen.  These  two  acida  appear  to  he  identical 
with  those  whii-h  are  obtained  by  the  action  of  nitrous  acid  and  of 
bydrocbloric  acid  and  the  alkaliu  on  falminurio  acid  (p.  557);  tho 
mercnrin  nitrate,  in  passing  to  the  stale  of  mercurous  salt,  act«  upon  tho 
fulminating  mercury  in  the  same  manner  as  nitrous  actd,  more  readily 
however,  because  the  fulminating  mercury  is  in  solution.    (Schisohkoir.) 

A  solution  of  caustic  potash,  even  when  very  concentrated,  has  no 
action  upon  fulminating  mercury  at  ordinary  tcmperaturea;  but  if  tho 
potash  bo  heated,  and  tbe  fulminating  mercury  added  ty  small  portions, 
a  violent  action  takes  place  at  each  addition,  the  liquid  nuiling  strougly, 
and  an  olive-green  preeijiitnto  being  formed:  cyaniite  of  potash  remains 
in  Aolntion.  No  ammonia  is  evolved  during  this  reactiunj  hut  when  tho 
operation  is  ended  and  tbe  excess  of  potash  neutralised  by  an  acid,  Uio 
rit|uid  is  found  to  contain  a  large  quantity  of  ammouiacal  salt.  A  portion 
of  tbe  nitrttgen  is  contained  in  the  olive-green  precipitate;  for  when  this 
precipitate  is  dissolved  in  hydrochloric  acid,  tho  salt  NH'Cl,2HgCl  -f  HO 
H  formed,  besides  mercuric  chloride,  and  crystallises  on  evuporatioD. — 
The  olive-green  precipitate  was  formerly  supposed  to  be  mercurous  oxide, 
and  on  this  account  some  chemists  regarded  fulminating  mercury  as  a 
mcrcnroufl  salt.  This  supposition,  however,  is  negatived,  both  by  tbe 
composition  of  fulminating  mercury,  and  by  ita  solubility  in  hydrochloric 
acid.   (Schiucbkufr.) 

Fulminating  mercury  forms  crystalline  compounds  with  the  chlorides 
and  iodides  of  tho  alkali-metals.  When  gently  heated  with  a  dilute 
solution  of  iodide  of  potassium,  it  dissolves,  forming  a  yellow  solution, 
which  at  a  stronger  beat  becomes  darker,  and  aftcrwarda  cherry-i-ed.  In 
both  cases,  small,  white  shining  lamiuie  separate  on  cooling.  These 
crystals  are  highly  explosive;  become  red  when  exposed  to  light  in  a  dry 
btatc,  from  formatmn  of  small  crystals  of  mercuric  iodide;  and  are  insoluble 
in  water  and  alcohol.  Tbey  contain  524  per  cent,  of  mercury,  approxi- 
mating to  the  formula  Kl,2C*N'Hg*0',  which  requires  544. — The 
chlorides  of  potassium,  sodium,  and  ammonium,  form  similar  compouuda, 
under  tho  same  circumstances.  (SchisciikofT) 
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AVlien  fulinitintiiig  mercury  is  boiM  with  a  solution  of  chloride  or 
iodide  of  potaRsium,  the  fnlminic  acid  is  converted  into  a  new  acid, 
ftilminaric  ncifi,  C'N^H'O",  isomeric  with  cyunuric  acid.  (Liebi^-,  Srbifich- 
koff.)  —  According  to  Liebig  (/J/ih.  fAa;-i».  95,  283),  wben  fulminating 
mercury  recently  i»recipitutcd,  woU  waabed,  and  still  moist,  ia  boiled  with 
a  very  dilute  solution  of  the  chloride  of  au  alkali-Dictal,  it  di&«oIvc5  com- 
plelely  after  a  quarter  of  an  hour's  boiling;  but  soon  afterwartU  decom- 
position takes  place,  attended  with  separation  of  light  yellow  mercuric 
oxide,  and  the  li<|uid  filtered  after  the  precipitate  has  settled  down,  cou- 
taius  a  fulmimiratc  of  the  alkali,  together  with  chloride  of  mercury: 

3C»N-HrO'  +  2Ka  +  4HO  -  2C«K(KHJ)0»  +  4UgO  +  2»gCK 

fulminating  fuluiiiiuraW  of 

mercury.  potash. 

The  mercury  may  bo  precipitated  from  the  filtrate  by  ammonia,  and  tltd 
liquid,  after  sufficient  concentration  and  cooling,  yields  crystals  of  the 
alkaline  fulminurate. — Schi&(.:bkofr.  who  added  the  fulminating  merctiry 
to  a  boiling  and  nearly  saturated  solution  of  chloride  of  potafseiuni,  giroi 
a  difTereut  view  of  the  procc:^.  According  to  his  observations^  theyelloir 
precipitate  formed  duriug  the  reaction  is  nut  mercuric  oxide,  but  i«  ft 
somewhat  indefinite  product,  containing  about  2  p.  c.  carbon,  3'1  nitrogen. 
9  to  D'2  chlorine,  and  81*5  to  S36  mercury,  besides  hydrogen  and  oxygen, 
Now,  a3  the  fulminurate  of  potash  is  the  only  organic  ttubatance  contained 
in  (ho  solution,  it  follows  that  all  the  carbon  and  nitrogen  of  the  fulrainitf 
acid  not  employed  in  the  formation  of  the  fulminuric  acid,  muKt  l>e  con- 
tained in  the  yellow  precipitate,  and  in  the  ratio  of  2  At.  C  to  I  At.  N, 
which  is  not  very  far  from  that  of  the  numbers  above  given.  It  may  h$ 
supposed  then  that  2  At.  fulminio  acid  are  resolved  into  1  At.  fulmioaric 
and  1  At.  cyanic  acid : 


SC«N«Ht»0»  +  2Ka  4^  2H0  -  C«K»KIPO«  +  C5NKO«  +  2HgCl  +  2HjO; 

fulminiirate  of     cyanateo 
potash.  potash. 


and  that  the  yellow  precipitate  is  formed  by  the  mutual  action  of  tht 
chloride  and  oxide  of  mercury  and  the  elements  of  cyanic  acid  in  prcscoee 
of  water. 

Tbo  yrllow  precipitate  is  amorphous,  insoluble  in  water,  and  decon* 
pOises  without  detonation  when  heated,  water  being  first  given  off,  iKca 
enrbonate  of  ammonia,  and  lastly,  at  a  dronger  heat,  a  sublimate  of  m«r» 
curous  chloride,  and  a  small  quantity  of  metallic  mercury.  It  does  iwt 
giTe  ofl*  ammonia  when  heated  with  potash-ley,  or  even  change  oolovr 
when  boiled  with  that  liquid;  but  when  heated  with  sulphide  of  pota*> 
siuui.  it  rendily  gives  off  ammonia,  — Oil  of  vitriol  dilated  with  an  equal 
amount  of  water,  does  not  act  upon  the  yellow  precipitate  at  ordinary 
tem^>eratur««:  but  on  the  application  of  heat,  a  small  quantity  of  car- 
bonic acid  is  driven  off,  and  at  the  end  of  the  operation,  ammonia  rvmuM 
in  the  liquid,  together  with  a  small  quantity  of  mercaroua  salt, — atmu 
hydrochlurie  acid  dissolree  the  yellow  precipitate,  leafing  only  %  aaaul 
residne  of  calomel;  tbe  6hrftte,  which  docj  not  give  off  aanmocila  wl>ta 
mixtvl  with  canstic  potash,  solidifies  on  cooling  to  a  palpj  naaa  of  loii^ 
silky  mxHlIos  of  the  sail  NH'Cl.2HffCI  +  4H0  (analystii  nT«  3-(lt  p.  e^ 
N  aud  5dl  I  Hg.  the  formula  requinng  4  17  N  and  59-TO  H^);  cornMiTe 
•ublim«t«  crrvlallww  o«l  at  the  same  time.  —  The  yellow  {uiseipitate  u 
ilr^mpoMd  by  sn\pU^Telle<i  Yiy^v^^eo,  «\^^K)Aa  ^  mnEcwrs  Wa^  *>Q^ 
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nvteil  ami  an  aciJ  liijuicl  remaining,  wliicli  on  cooling  yields  crystals  of 
sal-ammoniac,  contaniinatcil,  however,  with  an  organic  acid.  —  The  yellov 
precipitate  heated  with  iodide  of  potaasiuni,  turns  brown,  and  gives  oiF 
animunio,  p:irt.  of  the  mercury  passing  into  the  solution,  and  the  liquid 
Crtntainin;^  carhonato  of  pota.«h.  An  excess  of  chloride  of  poliissiuni  acta 
like  tliQ  iodide,  though  less  stronijiy;  hence,  as  an  excess  of  the  chloride 
is  rerjuircd  for  tho  preparation  of  fuhninm-ate  of  potiiHh  (see  page  559), 
this  cxcc'^s  must  nftVct  the  ronstltntion  of  the  yellow  pr^ci|)itatc.  That 
this  precipitate  i.'^  not  a  body  of  perfectly  definite  constitution,  is  likewise 
ahowu  by  its  always  leaving  a  certain  f|uantily  of  chloride  of  potassium 
when  sublimed,  even  after  long-continued  wa'shing  with  boilinj^  watery 
also  hy  its  behaviour  with  hydrochloric  acid  and  sulphuretted  hydrogen 
(Schischkoff.) 

ludide  of  potassium  acts  like  the  chloride.  Wlicn  a  solution  of 
fulminating  mercury  in  iodide  of  potassium  is  heated  to  the  boiling  point, 
it  gradually  acquires  a  darker  cohiur,  am!  deposits  an  abundant  brown 
precipitate  containing  mercuric  iodido.  The  filtrate  evaporated  over  the 
"water-hath,  gives  otf  auimouia  at  a  certittn  degree  of  concentration;  and  as 
the  liquid  cuolsj  crystals  of  mercuric  iodide  nro  di'pusited,  together  witli 
crystals  of  fnlmiuurato  of  potash.  The  evolution  of  amnionia  apjvcars  to 
arise  from  the  decomposition  of  the  brown  preitpilate.  (Schi.schkolf.) 

Fulminating  silver  tre:ited  with  cxccs^s  of  chluride  or  imlide  of  potfls* 
einm,  docs  not  yield  fulmrnnric  ncid;  half  of  the  ntetal  separates  out 
immediately,  whilst  the  other  half  roniaJnia  in  Bolution,  and  the  liquid, 
even  after  long  boiling,  yields  nothing  but  a  doable  fuhniuatc  of  silver 
and  potassium,    (Scbischkofl*.) 


Page  377. 

Ae*!UtU  of  Acryl  C"'H»0*  =  C«H*(C*'n»)0*.  —  ^w/o/f  of  Proysfl^iyt, 
ActtQpropylenyl  (Zinin);  Acetate  of  Ai/yl.  —  Formed  by  the  actlou  of  iodo- 
propylene  C"H'l  (iodide  of  acryl)  on  nectatc  of  silver. 

C«II'.VgO*  +  C"H*I  =  Agl  +  C'1P(C'U';0*- 

Whcn  pure  and  wcU-dricd  acetate  of  silver  is  mixed  in  a  retort  with 
rather  le?s  than  an  equivalent  quantity  of  iodopropylene  and  the  mixtnrd 
shaken  up^  tbc  action  begins  in  a  few  minutes,  attended  with  sufficient 
evolution  of  heat  to  di.-iUI  nfi*  nearly  all  the  resulting  acetate  of  acryl. 
Any  undeeoMiposed  iodopropylene  that  may  pass  over  may  be  decomposed 
by  returning  the  distillate  to  ttie  residue  in  the  retort,  and  the  acetate  of' 
aery!  obtained  in  the  pure  state  by  subsequent  distillation  between  100* 
and  n^"",  and  rectification,  first  over  acetate  of  silver,  then  over  oxide  of 
lead,  and  lastly  by  itself. 

Colourless  liquid,  lighter  than  water,  neutral,  having  an  odour  liko 
that  of  acetate  of  ethyl,  but  rather  pungent,  and  a  sharp  ethereal  laatc. 
Boiling  point  105\  being  about  as  much  above  that  of  acetic  ether 
(viii.  41*7),  as  the  boiling  jioini  of  iodido  of  acryl  (ix.  427),  is  above  that 
of  iodide  of  ethyl  (viii.  3(>0.)  Dissolves  sparingly  in  water,  but  in  all 
proportions  in  alcohol  and  ether.  (N.  Ziuiu,  PeUrtb.  Ac<.id,  BhIL  13,  3«>0; 
Ann,  Fhann.  90^  301.) 
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BeiizoaU  o/Aaylj  C'*H'(C''I1*)0*,  is  obtained  ia  a  similar  manuer  bj 
tbe  action  of  benzoate  of  silver  on  iodoprop^Iene.  (Zinin.) 

Hydrargacryl.     C*H*Hg*.  —  Hytlrargopropylcnyl  (Zinin);   HydrarffatM. 
lodopropylene  conibiuca  with  mercury  much  more  readily  than  iodide 
methyl  or  ethyl,  the  mixture  quickly  solidifying  to   a  yellow  crystallin* 
mofitf,  from  which  the  iodide  of  hydragiicryl  id  eaully  extracted  by  bo 
alcohol  or  clher,  and  separates  from  the  alcoholic  solution  on  cooling,  ii 
fiilver-shiniug  scales  which  turn  yellowish  in  drying,  especially  if  exposed^ 
to  V\^[\i.  I 

ludidc  of  hydrargucryl  volatiliaes  at  100'^  in  white  sbining  rbontbi^l 
iablo9j  mclta  at  lo.'i'^,  andfioHdifics  in  a  yellow  crystalline  mas^  on  cooling;! 
when   more  quickly  and  strongly  heated,  it  U  fur  tbe  most  part  decom* 
puseil,  leavin*:  a  ourbonaceoud   residue  and  yielding  a  yellow  snblimate. 
Jt  18  nearly  insoluble  in  waterj  and  dissolves  but  very  sparingly  in  cold 
alcohol.  (Zinin.) 


6  C 

5  H    

2  Hg 

I 


36 

5 

200 

126 


978 

64'36 

34'51 


Zinin. 
9'59 
1-38 

34-49 


C«H»Hg=I 367 


100-00 


When  the  alcoholic  solution  of  this  compound  is  mixed  with  nitrate  of 
eilver,  the  whole  of  the  iodine  \^  preclpitatiMl  in  the  form  of  iodide  of 
silver.  Oxide  of  silver  iutroduceu  into  the  alcoholic  solution  likowiM 
forms  iodide  of  eilver,  tbe  liquid  at  the  same  lime  becoming  strongly 
alkaline,  and  yielding  by  evapoiutiou  a  thick,  syrupy,  strongly  alkaline 
maaa,  which  is  soluble  in  water,  and  volatilises  wnen  more  strongly 
heated,  emitting  an  odour  like  that  of  angelica  and  of  garlic.  Tbi«  m' 
f-tance  forms  salts  with  acids,  and  is  doubtless  the  ItydraUd  oxiiU 
hydnnyurryl.    (Zinin.) 

Cahourii  Si  HofnianUj  by  treatmg  iodide  of  acryl  with  various  silver- 
salts,  have  obtained  a  uumber  of  acryl-salts  or  compound  ethers,  and  in 
particular  the  oxalate  of  acryl,  a  liquid  which  is  decomposed  by  ammonia 
iu  a  similar  manner  to  oxalate  of  ethyl  (ix.  ISO),  yielding  oxamidc  and 

Acrylic  alcohol  C*H*0*,  or      .j    >  0*;  and  from   this  a  largo   number  of 

derivatives   have  been    formed,   viz.,   acrylio   ether,   sulphncrylic    acid, 

xanthacrylate  of  polassium,  itc,  ic.  (Curnpt.  rend.  A%,  217.) 

Berthelot  &  De  Luca  have  also  obtained  several  compound  acrylio 

ethers,  r,  y.  the  butyrate,  beuzoate,  <S:c.,  by  the  action  of  sdver-salt*  on 

the  iudiile  of  acryl.     They  find  also  that  the  iodide,  when  decompnciod  by 

mercuric  oxide,  yields  acrylio  ether  C41^0;  treated  with  pota»b  di^solvra 

C*H*  I 
m  vinio  or  amylic  alcohol,  it  yields  vinaorylio  ether  p«ii»  j  0',  oroiujHft* 

cryhc ether,  (jio||ii  }  0»;  aud  with  potajjh  and  glycirine,  it  fwrms  (riacrpUti^ 
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C«*H"0*  =  C"  I  /^.^jjj  }  0*.     This  last  reaction  Is  represented  by  tho 

equal  lua ; 

C»H«0«  +  3C«H*I  -  C«H»0«  +  3HI.  I 

Lxlitlo  of  acryl  tlccomposerl  hy  suJium,  yields  the  radical  aayl  C*IP, 
wliich  is  a  very  volatile  liquid,  having  a  pungent  odour  like  that  of 
Lorae-raditih.  It  boila  at  59^  Its  density  is  0G84  ut  14.  Vapour- 
density  =  2J>2  (monalomic).  Burns  with  a  very  bright  Same.  (Cojnpt, 
rend.  42,  233.) 

[AU  thet«  compounds  will  be  more  fully  described  la  the  next  Tolume.] 


Page  378. 

Mellonides. 

LiEbia.     Ann.  Fhami,  95,  257. 

Tho  formula  C^N'M,  originally  assigned  by  Liebig  to  the  ineltonides, 
docs  not  render  a  satisfactory  account  of  the  deoomposition  of  those 
compounds  by  acids  or  caustic  alkalii^.  Ai^cording  to  Diis  funnula,  nicd- 
lonide  of  potassium,  decomposed  by  poLxj*li-ley,  phouUI  yield  cyamelu- 
rate  of  potash,  formiate  of  potash,  ammcdidcj  and  aamionia.  (ix.  392.) 

3C»N*K  +  IIHO  +  KO  -  C'-'N^UK'-O"  +  CniKO*  +  OPH"©*  +  2NH'' 


cyami'lurate 
uf  potash. 


furmuite  \  At. 

of  potash,     ammelide. 


Now,  wlicMi  mclluuide  of  potassium  is  boiled  with  potosh-loy,  ammonia  is 
evolved;  cryslnls  of  cyauielurafo  of  jiotiwh  are   obtained  at  a  certain 


degree  of  concentration;  and  if  the  ulkalino  li<iuid  be  then  mixed  with 

copious  procijiituto   of  aunnt'lide 
But  if  tho  mixture  be  kept  boiling  for  some  time,  sal-ammoninc  no  longer 


eal-amnioniac,  a  copious  procijiituto  of  aunnt'lide  (ix.  476)  is  obtained. 


produces  any  preciiMtato  in  it;  if,  however,  tho  li<juid,  after  udilition  of 
eal-amniuuiac,  be  neutralized  with  acetic  acid,  a  white  precipitate  of 
melanurenic  acid  (ix.  470,)  is  obtained.  On  continuing  tho  boiling, 
ammonia  la  continually  evolved,  the  melanurenic  acid  disappears,  and 
after  saturating  tho  alkaline  liquid  with  acetic  acid,  crystals  of  cyanurato 
of  potash  are  obtained,  which  by  solution  in  dilute  hydrochloric  acid 
yield  crystals  of  pure  hydrate  of  cyanuric  acid.  No  formiatc  of  potash  is 
obtained.  Neither  does  the  alkaline  liquid  yield  any  formic  acid,  when 
ncutralined  with  s^utphuric  inste;ul  of  acetic  acid,  aud  subjected  to  dis- 
tillation. This  diflcrepancy  between  the  results  of  theory  and  experi- 
ment^  and  a  similar  dilKcuIty  in  explaining  the  decompotjition  of  mello- 
nides by  ncids,  induced  Lichig  to  subject  these  compounds  to  a  careful 
re-cxnniinatiou,  tlio  result  of  which  has  been  to  show  that  tho  original 
formula  assigned  to  them  was  erroneous,  and  that  they  really  contain 
C  At.  carbon  and  4^  At.  nitrogen  to  I  At.  metal,  or  18C  and  13N  to 
3  At.  metal,  that  is  to  say,  that  their  general  formula  is  C'"N*^M*. 

Hydmmrlhnic  ar'uL     C'*N"H'.— By  mixing  a  warm  soluti'in  of  cor- 
rosive Hubliuiatu  wiih  mcllouido  of  {K>ta$sium,  a  tine-grained,  da/aling 
VuL.  X.  2  m 
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white  precipitate  of  mellonide  of  mercury  isobtuhicJjwlnclij  tkftcr  waabm^, 
disaolves  in  liiiute  hydrocyanic  aciil,  even  in  the  coH.  Su]phurelted  hydro- 
gen pnfised  through  this  bolution  throwd  down  u\\  the  mercury  in  tho 
form  of  sulphide;  and  after  driving  off  the  hydrocynnic  acid  by  a  gentlo 
heat,  there  remains  an  aaueous  solution  of  hydromollonic  at^  I.  which 
ha^  a  strong  acid  tasto  and  reaction,  mixes  with  alcohol  >rilhout  turbity, 
expels  carhonic  acid  from  carbonates  with  effervescence,  and  yielda,  wheu 
neutralized  with  potash,  crystallised  niellonide  of  potassium  exhibiting 
all  the  properties  of  the  original  ealt. 

When  a  solution  of  hydromellonio  acid  is  craporated,  in  vacoo  or  in 
the  air,  either  at  ordinary  or  at  higher  temperatures,  it  deposits  whit« 
fihu3  or  flakes,  aud  leaves  a  somewhat  crystalltne  residue  which  redls- 
solvcs  but  partially  in  cold  water :  the  acid  id  not,  however,  completely 
decomposed  under  these  rirciimetances,  the  portion  soluhle  in  water  stiU 
yielding  a  certain  quantity  of  mtdlonido  of  potassium  when  saturated  with 
potash  and  mixed  wiih  alcohol.  When  a  soluiion  of  niellonide  of  mercury 
in  hydrocyanic  acid  is  evaporated  without  removing;  the  mercury,  thera 
remains  a  white  insolnhle  residue,  containinj^  mercury  chemically  oom« 
bined.  Tho  cyanido  of  mercury  which  forms,  appears  therefore  to  b6] 
decomposed  again  during  the  evaporation.  —  When  oxalic  acid  is  ad<lod'] 
to  a  solution  of  mellonide  of  calcium  in  hot  water,  as  long  as  a  precipi- 
tate ensues,  and  the  filtrate  evaporated  by  heat,  an  acid  lime-salt  o| 
liydrumel Ionic  acid  crystallis^cs  from  the  solution;  ovea  an  excess  ol 
oxalic  acid  docs  not  completely  precipitate  the  lime. 

Mdhtiide  of  Pofrrmum. — a,  Ne^ttral.  —  Preparation.   I,  With  BnSlff] 
of  Aniimony,~-1  -^^Xs.  of  sulphocyanideof  potassium  are  fused  in  a  wide  and 
deep  porcelain  crucible,  till  the  whole  runs  quietly  and  without  frothing, 
and  3  pts.  of  recently  prepared  butter  of  antimony  then  added  by  smoUj 
portions.     Strong  intumescence  then  takes  i)lace,  accompanied  by  brisk 
evolution  of  sulphide  of  carbon,  which  breaks  out  in   flumca,  aud  mu^ 

j^e  extinguishe<l  by  covering  the  crucible  with  a  shallow  dish;  and  a  red*; 

^ruwn,  porous  mass  is  ubtaiued,  which  niu^t  be  pulverised  and  heate4 
irith  constant  stirring  in  ao  iron  crucible,  till  part  of  the  resulting  sub 
phide  of  antimony  melts  in  the  softened  pnlpy  mass,  and  collocte  at  lh«j 
.bottom.  The  nmes  is  then  immediately  dissolved  in  boiling  water;  (' 
filtrate  boiled  with  hydrated  oxide  of  lead  aa  long  ad  the  oxide  tai 
black,  to  remove  ^nlpilide  of  potassium  and  dissolved  sulphide  of  ani 

mony;  and  the  li'iuiJ  a;^uin  tillered  and  left   to  cool,  whereupon  it  gen«*] 
rally  solidifies  to  a  crytiiaHine  nmgma  of  snow-white  mellonide  of  pt>taft^| 
<inm.     This  product  is  thrown   on  a  filter,  the  li^juid  allowed  to  drai] 
off,  and   the   mass,  without   being  washed,  wrapped  up   with    the   filtisrl 
in  unsized  paper,  and  placed  over  night  between  two  bricks,  which 
gradually  loaded  with  weights.     The  ma^s,  when  dry,  is  again  diasolv 
ID  hot  water,  and  the  same  process  repeated.     At  the  third  crystalii 
lion,  the  hot  filtered  liquiil   is  mixed  with  a  small  quantity  of  al<  *" 
till  a  faint  transient  turbidity  makes  its  appearance.     Tho  cryi 
magma  which  settles  down,  is  washed  with  alcohol  after  the  tnothi 
liquor  has  drained  off,  till  a  drop  of  the  liquid  which  runs  off  nu  !o«j 
reddens  sesquichloride  of  iron,  and  therefore  no  longer  contains  sulpl 
cyanide  of  potojisinm. —  '2.  The  chloride  of  antimony  m-e<i  in  thi«  pi 
cess  may,  with   equal  advantage,  be  replaced   by  chhritU  of  h'tsrstti\ 
This  compound  la  prepared  by  poseing  chlorino  gas   over  e<imnicrvii 
bismuth  heated  iu  a  tube  of  hard  gla«fl,  bent  half  an  inch  iipwanU  at 


MELLONIDGS. 


547 


one  end,  tlien  again  tluvrnwards,  and  lying  horizontally  in  a  conihustion- 
furnacej  the  chloride  of  bismuth,  which  distils  over,  is  purified  from  the 
chlorides  of  other  metals  hy  rectiGcatiou  in  the  same  nppamtus.  Before 
being  uticdf  it  is  again  melted,  pulverised  while  6tilt  hot  after  solidifica- 
tion,  and  the  powder  added  to  the  fused  sulphocyanide.  Tho  propor- 
tions used  are  1  pt.  of  biainuth-chloride  to  2  pts.  sulphocvaiude  of  potad- 
eium;  with  a  hirger  proportiou  of  the  former,  the  mass  will  not  melt.  — 
2.  From  Jfflam,- — 8  pte.  of  sulphocyanide  of  potassium  arc  fused  with 
4  pts.  of  mehim,  previously  slightly  ignited,  and  added  in  successive 
amall  portions.  The  teinpemture  must  not  be  allowed  to  rise  too  highj 
if  the  gas-bubbles  which  rise  from  the  molted  mass,  do  not  burn  with  a 
blue  flame  (siilpliido  of  carlwn),  but  with  a  red  colour,  imlicating  tlie 
f*»rniation  of  cyanogen,  the  heat  must  be  niwlerated.  The  melam  is 
prepared  by  heating  in  a  porcelain  hnsiu,  a  mixture  of  equal  parts  of 
sal-ammoniac  and  sulphocyanide  of  potassium,  stirring  constantly  till  nai 
more  vapours  of  sulphocarbonate  of  ammonia  are  evolved,  and  sal* 
ammoniac  begins  to  sublime.  The  maas  is  then  exhausted  with  cold 
water,  the  residue  dried,  and  gently  ignited  before  being  nsed.  —  4.  In 
preparing  mellunide  of  potassium  by  fusing  sulphur  with  yellow  prussiate 
of  potash,  the  addition  of  carbouato  of  potash  towards  the  end  of  the 
fusion  is  positively  injurious;  for  the  slightest  excess  of  that  salt  induces 
the  decomposition  of  tho  mellonide  of  potassium  previous^lv  formed. 

Pure  mellouido  of  potassium  forms  soft,  white,  very  slender  inter- 
laced needles,  having  a  silky  lustre,  and  scarcely  distinguishable  in 
appoiiranco  from  Kulphato  of  quiniuo.  —  1  pt.  of  the  salt  dissolves  in 
37 '4  pts.  of  water  at  ordinary  temperatures,  and  in  a  much  smaller 
quantity  of  hot  water;  it  is  insoluble  in  iileohol.  Crystallises  with  dilH- 
cultV)  even  from  a  solution  saturated  while  warm,  but  yery  easily  on 
addition  of  alcohol.  Its  solubility  in  cold  water  ia  greatly  diininibhed 
by  the  presence  of  other  salts.  A  warm  saturated  solution,  which  wouU" 
stand  for  days  after  cooling  without  crystal  Using,  instantly  depositfi 
crystals  on  addition  of  a  few  drops  of  solution  of  sulphocyanide  of  pota»- 
Bium.  —  The  aqiieotis  t-olulion  tastes  as  bitter  as  suljmato  of  quinine.  In 
lioaes  of  a  dram,  tho  salt  exhibits  no  decided  action  on  man  or  other 
animals,  nuno  at  lea^l  which  would  distinguish  it  frnm  other  hitter  sub- 
stances.—  The  crystaU  heated  to  200°,  give  off  180«j  p.  c.  (10  At.)  water. 
—  TUta  result  differs  coiiiiderablj  from  the  former  detennioalion  (viil.  392).  Uebig 
•KpreNti  hinaielf  anable  to  ftccoont  fur  the  dUference. 
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....     99-22 
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....     18-06 
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The  tali  bnmt  in  a  strra-n  of  oxygen  yMiled  only  0*06  p,  c,  water;  now  if  it 
contiined  1  At,  hydrogen  lo  3  At.  potasiiam,  it  should  have  yicld(>d  2\*i  p.  c.  water; 
ic  miy  thereforp  be  safely  roncludcd  ihnt  the  lalt  does  not  eontsin  byiiro^n. 

f».  IntolubU  acid  Salt.  —  Separates  in  the   form  of  a  white,  chalky 
precipitate,  on  pouring  a  moderately  dilute  solution  of  neutral  mellonKfo 
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I               of  potassium  into  warm  dilute  liydrocliloric  acid.  Insoluble  in  cold  an* 
I               spnriugly  eolublo  in  boiUng  wntt'r;  the  euluiion  hus  a  strong  acid  reaction; 
^^         easily  floluble  in  a  solution  of  acetate  of  potofh. 

^H  Licbig. 

^■^_  18  C 108-0     ....     32-61     31-97 

^^^K  13  N    1820      ...     54-95 

^^^^^  2  H    „ 2-0     ...       0-60     0-76 

^^^^H  K 39-2     ...  ll>93 


Cia^UH^K 331-2 


10000 


When  hydrochloric  «oid  U  poured  into  a  »oIution  of  mellonide  of  potasriam,  ft  trtns- 
lucent  gelatinous  precipitate  is  obtained,  of  very  doubtful  composition. 

c.  Solubk  acid  Si tU.  —  Obtained  by  mixing  a  w.irm  saturated  eola- 
tion of  tho  neutral  salt  with  an  equal  value  of  strong  acetic  acid.  Crys- 
tallises from  this  mixture  in  oblique  rhombic  lumiiiie,  which  efflon^scc  in 
a  warm  atmospbcro.  When  boiled  with  water,  it  is  resolved  into  tho 
neutral  salt  a,  and  tho  insolublo  acid  salt  5.  The  crystals,  after  d.rying 
in  tho  air,  givo  ofi*  1303  p.  c.  water. 
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Air-dHed. 

369-4     . 

540     . 

...  100-00 

.,     87-27 
..     12/3     .., 

Licbig. 
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..  lOOOO 

2ddl(mide  of  Silvef,- — Obtained  as  a  white  precipitate  by  mixing  %\ 
boiling  solution  of  neutral  mellonide  of  potassium  with  nitr&tc  of  ailver. 


18  C. ., 
13  N 

3Ag 


Uebig  (mran^, 

108     ....     17-59     17-48 

182     ...     29-64     29-54 

324      ...     52-77     52-48 


C»«N"Ag*  614     ...  10000     99-50 

The  salt  burnt  in  n  stream  of  oxrgfn  yielded  in  two  ezperimcnti  0-4  and  0.1  p.  c, 
Vater.  wbereos  if,  ns  suppiisetl  by  Gerhardt,   it  contatnnl  1  At.  H   to   12  A(.  C.  the] 
quantity  of  water  should  be  2*17  p.  c,  or  about  six  limea  ai  great  as  that  aci 
found.     Hence  we  may  lafely  conclude  that  mellomde  of  tUrer  docs  not 
hydrogen. 

a.  Comparing  the  composition  of  hydromcllonic  acid  with  that  of  tl 
bodies  from  whiclij  by  fusion  with  sulphocynnide  of  potassium,  mellonit 
of  potaasium  may  be  produced,  we  obtain  the  following  relations: 

Melam,  C**N"H"     oontains  the  elements  of. 

Melftmine,  C'*N»H'»  „ , 

Ammclidc,  C'»N»H»0«     ^ ., 

Aminrline.  C*N»H*05 „ 

Chlnrocyanamide,  a»N'H*CI   ..„ „  „ 

Melniiurenic  acid,  C*N*H*0* „  „ 

HyUrosuIphomtUonic  acid,  C«N*H*3<  „  m 


SNH» 

+ 

C" 

4NH« 

+ 

c« 

6HO 

+  NH» 

+ 

C" 

2HO 

+  NU» 

4 

(:• 

CIH 

+  NH« 

+ 

C* 

4  HO 

+ 

C 

4SII 

+ 

O 

Vicwinif  the  mellone-componnJa  in  connection  with  liytlromcIIoDio 
Hcid,  C'N"!!',  Tvliicli  cnntaiii^  iJie  elerneiita  of  aniinoniu  uiitl  tricyanamide, 
NH*  +  C"'^"'  or  NPP  -I-  3Cy^\,  tlie  formation  nf  these  compounds  by 
the  UHual  processes  is  satisfactorily  explained.  Tho  formjilion  of  raef- 
lonide  of  putMt^siuni  by  fuhing  the  yellow  ferrocyanide  with  sulphur  ia 
lefts  oljriourt.  Ik  niu.stj  however,  be  assumed  an  certain  that  the  radical 
nielloiic  is  formed  by  the  decomposition  of  Hulphocyanide  of  iron,  a 
procoes  which  may  porhapa  be  represeDted  by  the  following  e<[uation : 

lOC-NS^Fe  +  3C=NS2K  «  Ci»N»K"  +  aCS»  +  lOFcS. 

p.  The  now  formula  of  mellonide  of  potassium  affords  a  satisfactory 
explanation  of  tlio  decomposition  of  that  salt  by  potatih  into  cyumelurato 
of  pot:ush,  ammolido  aud  ammonia.  Hcnnobcrg  gave  for  cyamelorio 
acid  the  two  farmiilio  C^N'H^O'^  inid  C"N'H*0\  leavin]^  it  undecided 
which  tUould  he  preferred.  According  to  tlio  latter,  the  acid  should 
contain  1  At.  H  nut  replaceable  by  a  metal,  and  the  formula  of  the 
potash-salt  f-hoiihl  be  C'*N^HKW;  whereas,  according  to  the  former, 
this  salt  should  not  contain  hydrogen.  Liebi^f;  found  in  cyamolurato  of 
potash  prepared  by  Heuueberg'd  process  (ix.  382),  21'0I  p.  c.  C  and 
0  0'}  H,  whorcafi  the  formula  C^^N'HKW  requires  0-2.9,  or  about  three 
times  as  much  as  that  which  ia  obtained  by  experiment.  Consequently, 
cyamelurato  of  potash  contains  no  h^'drogen,  and  its  formula  is  C^N'K'O*. 
'J'hc  decomposition  of  mcllonido  of  potassium  by  potash  ia  represented 
by  the  equation : 

2C'-*N"K»  +  leHO  -  2CiWKaO^  +  C»=N»H''0«  +  3NH», 

Ammelide. 

7.  By  abstraction  of  ammonia  and  addition  of  water,  ammelide  ia 
converted  into  melantirenic  acid.  (Laurent  &  Gerhardt  rrg&rd  the  two  u 
idcnticab  but  vritbuut  having  analysed  the  Ifttter.) 

C^N'H'Cy  +  2H0  =  2C«N'H*0'  +  NH\ 


I 


Pago  395. 

Ptopyltnc.  —  When  a  mixture  of  an  alkaline  acetate  and  oxalate  14 
distilled  in  ftich  a  manner  as  to  place  the  resulting  acetone,  when  iu  the 
nascent  Btatc,  in  contact  with  cjirhonic  oxide,  tho  Dcetone  is  deoxidised, 
with  formation  of  a  carbonate  and  evolution  of  propylene: 

C^lfO^  +  2CO  =  2CO'  +  CH«. 

Tho  quantity  of  propylene  obtained  is,  howeror,  by  no  means  equal  to 
that  which  ia  in<licated  by  calculation :  for  the  decomposition  of  tho 
two  salts  is  not  simultanoouB^  and  the  oily  matter  observed  in  the  pre- 
paration of  acetone  is  always  produced.  —  The  mode  of  conducting  thft 
process  is  as  follows:  1  At.  acetate  of  lime  is  added  to  1  At.  oxalate  of 
potash  dissolved  in  water,  so  aa  to  form  oxalate  of  lime  and  acetate  of 
potash;  the  liquid  eva]>onited  and  constantly  stirred,  so  as  to  obtain  an 
intimate  mixture;  and  the  niaf's,  when  dried  as  completely  as  possible, 
put  into  a  retort  which  is  heated  over  a  moderate  tire.     Tho  gas  possei 
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first  into  a  flask  filled  with  carded  cotton,  then  into  another  oontaininj 
oil  of  vitriol  to  absorb  the  oily  matter,  ami  is  finally  condensed  ii 
bromine,  after  beln^  washed  with  water.  A  kilofl;ramme  of  aoetato  ol 
lime  thus  treated  yieUU  about  GO  gnus,  of  crude  propylene.  —  Tbsj 
liquid  thus  obtained  is  washed  with  jiotash  and  distilled;  then  shakea] 
up  again  with  an  alkaline  solution,  to  saturate  tbe  hydrohromio  »ci( 
formed  during  the  distilhitton;  after  which  it  is  dried  over  chloride 
calcium  and  rectified.  Bromide  of  propylene,  C*H"Br^,  forma  about  two^ 
thirds  of  the  product;  it  has  the  odour  and  the  boiling  point  (M5^ 
the  bromide  of  propylene  obtained  from  amylic  alcohol  (ix.  397). 

The  compound  OlPBr,  obtained  by  the  action  of  alcoholic  pntaalj 
on   the   preceding   product,   heated   in   a   tube    with   sulphocyanide   of 
potassium,  yields  oil  of  mnatard   {eomp.  page  42).  (L.  Doaart,  C<mpi^ 
^nd.  41,  495.) 
Propylene  is  also  found  among  the  prodncta  of  the  dry  distillation  of] 
^butyracei&te  of  baryta  (p.  555).     When  the  gaa  evolved  in  that  proccttl 
Waa  passed  into  a  mixture  of  hydrochloric  acid  and  peroxide  of  maDga-j 
Inese,  and  that  mixture  aftcrwurdii  di:>tilled,   a  distillate  was  obtained. 
^  lonsistin;::  of  chlorinated  substitution  prodncta  of  propylal  and  propione, 
(jnixed  with  chloride  of  propylene.     The  excess  of  chlorine  was  removed 
hy  washing  with  water,  the  li<^[uid  then  dried  over  chloride  of  calcium 
^mzid   rectilicd.     Tbe   whole  nf  the   chloride   of  propylene  passed   oveTj 
iJ>elow  120\  and  waa  obtained  sufficiently  pure  for  analysts  when  ih9\ 
boiling  point  waa  between   104'  and  110°,  und  the  vapour   no  longeri 
excited  tears,  a  property   possessed   in  a   high  deuree  by   chlorinated' 
propylal  or  propione.     The  chloride  of  propylene  thus  purified  gave  by 
analysis  61'fiG  p.  c.  chlorine,  the  formula  C*H*Cl'  requiring  02-51  p.  c.  — 
500  grma.    of  butyracetate   of  baryta  yielded   1   grm.    of  chloride  ofj 
propyiono.  (Limpncbt  &  v.  Uslar,  Ann.  Pharm,  04,  339.) 


Page  398. 

Formation  of  Propt/lic  Alcohol fi'om  Propi/lenf.  —  Oil  of  vitriol  rapidly 
abj^orbs  propylene-gns;  and  on  subsequently  dihiCing  the  acid  with 
water,  filtering,  and  distilling,  propylic  alcohol  is  obtained  in  the  form  of 
a  t>pirituou8  liquid,  having  a  peculiar  pungent  odour,  soluble  iu  wiit«r, 
but  precipitated  from  the  solution  by  carbonate  of  potash.  Iq  a  ctat« 
of  concentration,  but  still  mixed  with  a  certain  quantity  oi  water,  it  baj 
a  density  of  0*817,  and  begins  to  boil  at  SI"*  or  82",  [the  pure  alcohol 
boila  at  06";  see  ix.  3991.  It  mixes  in  all  proportions  with  water,  and 
forms  with  crystallised  chloride  of  calcium,  either  a  homogeneous  solutioo 
or  two  distinct  strata,  according  to  tbe  proportion  of  the  6ult.  Barns 
with  a  brighter  fiame  than  common  alcohol.  Heated  with  oil  uf  vitriul 
and  sand,  it  blackens,  decomposes  rapidly,  and  yields  propylene  gas, 
mixed  with  about  ^^  ^^  another  combustible  gas,  probably  hydride  of 
propyl,  C*H'.  —  Distilled  with  oil  of  vitriol  and  bnlyrio  acid,  it  yields 
hiUyi-aU  of  propf/l^  C*H'(C7'H')0*,  which  is  a  neotml  liquid,  lighter  tbaa 
water,  volatile  below  ISO"",  and  having  an  o<lour  like  that  of  butyric 
43th0r,  but  act  so  agreeable*,  it  is  decomposed  at  100^  by  pota«h,  yielding 
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butyrate  of  potaaK  ami  propylic  alcohol.  —  Distilled  with  utl  of  vitriol 
and  acetic  aci'i,  it  y'lMs  acetato  of  propyl,  C'H'(C^H')0*,  which  vola- 
tilises below  9U^. 

A  itnxtui-(2  of  propvlio  alcohol  and  oil  of  vitriol,  gently  heated, 
and  then  saturated  with  carbonate  of  baryta,  yields  sulphopropylate  of 
baryta.,  C"H•Ba0^2SO'  +  G  Aq.  This  eaU  parta  with  it«  water  of  cryetal- 
lifiutiou  iu  vacuo.  With  bouzoate  of  puta«h  it  yields  boDzuato  of  propyl. 
By  imuicdiatcly  saturatin*^  with  carbonate  of  baryta  the  Aolntion  of  propy- 
lene insulpljuncacid,  twodalts  were  obtained,  viz.,  C*irBaO',2SO^-f  6A4. 
itleuticai  with  that  just  ineutioued,  and  C*H'I}aO'',2SO^  -j-  2  Aq.,  corres- 
ponding with  the  flulpliovinatc.  Those  two  hydrates  exhibit  the  same 
degree  of  stability  and  behave  in  the  i^anie  manner  with  various  salts, 
both  producing  the  acetate,  butynile,  nnd  beuzoate  of  propyl.  The 
compound  formed  with  propyleneand  fnmiug  oil  of  vitriol,  docs  not  repro- 
duce these  ethers. 

Propylene  is  likewise  absorbed  by  hydrochloric  acid.  When  left  to 
stand  at  urdiaary  temperatures  over  the  fuming  acid,  it  is  slowly  taken 
up,  and  disappears  after  some  week«,  the  abnorplioti  taking  place  even 
in  a  sealed  tube.  At  lUt>^  Jt  is  complete  in  30  hours.  Tbc  product  is 
a  neutral  liquid,  lighter  than  water,  and  insoluble  in  that  liijuid.  After 
being  purified  witfi  pofawh  and  distilled,  it  consists  for  the  most  part  of 
chloride  of  propyl,  CTI'Cl,  wliich  volatilises  at  about  40",  and  has  the 
odour,  taste,  and  flame  of  chloride  of  ethyi.  (Berthelot,  A'.  Anji.  Chim, 
Phjf$.  43,  385;  Compt.  rend.  40,  102.) 


Page  400. 

Propylal,  0*H^0^.  —  Obtained  by  tho  dry  distillation  of  butyracetate 
of  baryta.  Boils  at  about  60^  Has  a  peculiar  ethereal  odour.  jMixea 
with  water,  alcohol,  and  ether.  The  ethereal  solution  saturated  with 
ammonia,  does  not  yield  nny  crystals  of  propylal -ammonia.  Neither  ia 
that  compound  produced  by  passing  amuioniiical  ga«  over  propylal 
surrounded  with  enow,  or  by  leaving  the  propylal  in  contact  with 
aqueous  ammonia.  Propylal  dissolves  with  evolution  of  heat  in  concen- 
trated aqueuus  solutions  of  the  alkaline  bisulphites,  but  tho  Holutioa, 
even  after  long  standing,  deposits  only  a  few  crystalline  geodes  exhibiting 
the  character  of  wavcllile. 

Umpricbt  &  r.  UiUr. 

6C 36     ...     62*0     63-29     ,...     C300 

6H    6       ..     10-3     nil        .     10-98 

20 16     „..     27-7     25-60     ....     26'02 

C*H«03  59     ...  1000     lOO'OO     ....  100  00 

The  txcew  of  carbnn  fonnd  in  the  laily^is  wm  probkbljr  due  to  the  pnwence  of 

nropiono.  —  Propylal  is  isomeric  with  propylic  aldutc  (ix.  400),  and  is  related  to  that 
body  in  the  uiue  cnaiuicr  as  butyr&l  to  butylic  aldide,  and  valeral  to  valeric  aldidc. 
(Liirprii'ht  &  v.  Uslar,  Ann.  Pkann.  94,  326.) — The  shorter  names  propylal,  butyral, 
Ac,  arc  applied  by  the  authors  to  those  modi&cationa  of  the  compounds  which  do 
pot  couibioe  with  ammonia. 
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Pnge  409. 

Propimie.      C"H"0».  —  Tho   distillate   of   butyracotate    of    baryl 
(p.  555),   boiling  at  95°  to   120**,  was   shaken  up  with   a  ooticpntnitc<l| 
eulutiou  of  bisulphite  of  pot;ifih  or  soda;  the  resulting  crystals  separated] 
from  the  mother-liquor;  and  drictl  betwecu   nujier  frequeutly  renewed. 
Oil  distilling  those  crystals  with  a  solution  of  carbonate   of  pota*fh,  the 
iroptone  passed  over,  together  with  water,  from  which  it  wa^  mi'chani- 
Cftlly  separated  nod  then  dehydiatcd,     Tho  product  thus  oblaiucJ  smelil 
like  acetonCj  and  Imilcd  at  110".     The  boiling  point  found  by  Morlrjr  {\\.  ■ItU'"),] 
was  10°  tower,  viz.,  lOO",  which  agrees  better  with  the  positioa  of  propione  in  the  trrics] 
>«f   kt'tunes,  being  exactly  intermediate  betwt.'en   tlut   of  acetone  (56")  and  thai 
jliatyrone  (U4"). 

Limpricbt  \  v.  U«Ur. 

IOC - 60     .„.     69*77     «.    09-31     ..     68-94 

10  H    10    ....     11'63     11*72     ...     11-65 

2  0 16     ....     18-60     18-97     ....     19  41 


C»H'*(>« 


B6     ...  lOO'OO      100-00     ....  100-00 


Sulphite  of  Propione  and  Potamum.  —  This  salt,  obtained  as  abuve^ 
formed,  after  drying  over  oil  of  vitriol,  small  scales  having  a  pearljfj 
lustre. 


10  c  

12  H 

60     .. 

12 

Limpridit  &  T.  UsUr. 

..    2700    26-37 

5*60         .«       5*40 

K 

5  O „ _ 

2  S03  

...» 39     .. 

40     .. 

64 

.     18'14     « lS-43 

..     18-66 

29*70     30-50 

C>''fl»KOS,230«  +  3Aq 215     ....  100-00 

Sulphite  of  Propime  and  Sodium,  C'H'NaO^SSO'-l-aAq. —  Cor- 
responds exactly  with  the  pota^aium-componnd.  Gave  by  analyeift, 
1201  Na  and  32  »7  SO',  the  formula  requiring  115  Na  and  321  SO*. 
(Limpricht  &  v.  Uslar.) 

Sulphite  of  Propione  and  Ammoutviu  is  so  very  soluble  that  it  could 
not  be  obtained  in  crystals.  (Limpricht  &  v,  L'alar,  Ann.  Phann, 
04,  327.) 


Pages  402  and  414. 
Propionic  and  Butyracetic  Acids, 

A.  iSTBECKER.     Avn.  Pharm,  09,  80. 

LiMPKiciiT  A  vov  UsLAR.     Ann.  Phat^u  94,  321;  J,  pr,  Cltctu  66,  S34, 

Slrecker  suggests  that  the  proi'ionic  acid  obUuned  in  the  rermontatioa. 
of  sugar  in  contact  with  chulk  and  old  clirosc  (ix.  403)  may  t>o  prodiicodi 
by  t!ie  oxidising  action  of  the  air  un  the  butyric  acid  previously  formed 
from  tlte  lactic  acid,  which  is  the  first  product  of  tho  fermentation, — 
ina^mach  as  Kolbes  experiments  have  shown  that  tho  fatty  acids  (e.  ^., 
v;t/en:inic  acid)  are,  under  certain  circuuietanccs,  converted  by  oaidktion 
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into  otliDrs  of  Uie  same  series,  but  of  lower  ntotnic  wei^'lit.  —  Or  ngaiu 
the  niannite,  another  product  of  the  forraentnlioD,  may  be  resolvcti  into 
propionic  acid,  acetic  acid,  carbonic  ncid^  and  bydrogcn : 

C«H^nV*  =  C«H*0'  +  CMI*0*  +  2C03  +  4H. 

Miintikr. 

Limpriciht  A  v.  Uwlar  found  that  propionic  ncid  prepared  by  boiling 
cyauiile  of  ethyl  ivith  alcoholic  pota^li,  boiled  conatuntly  at  142'',  dis- 
solved in  water  in  all  proportions,  and  was  separated  from  the  solution 
by  chloride  of  calcinrn. 

To  obtain  butyracctic  acid,  Limpricht  &  v.  Uslar  dissolved  buty- 
racetate  of  lime  (prepared  by  Nidltier)  in  hot  water;  decoiuposed  tho 
filtered  solution  witli  carbonate  of  soda;  and  distilled  the  dried  ^ado-salt 
with  oil  of  vitriol  diluted  with  one-fuiirlh  of  its  biillc  of  water.  The  acid 
which  distilled  over  had  a  fuiul  udour  verv  much  like  that  of  propiuiiio 
acid,  and  possessing  but  Utile  of  the  butyric  acid  odour.  Like  propionic 
acid,  it  mixed  with  wnter  in  a\\  proportion.--,  but  not  with  a  concentrated 
solution  of  chloride  of  calcium,  by  which  indeed  it  was  separated  uut 
unaltered,  and  not  remdved  into  acetic  and  butyric  ucid. 

Butyracetic  acJd  dehydrated  aa  coni]>leiely  as  pof»«iblo  begins  to  boil 
at  about  J20^,an«i  the  bciiiiiij  point  gradually  rises  to  above  160^,  without 
becoming  stationary  near  3  •10'',  as  is  the  case  with  propionic  acid.  By 
rejioated  fractional  distillation,  and  separation  of  tho  jtortions  which 
boiled  between  120^  and  124",  and  between  158^  and  IGI  ,  the  acid  was 
completely  se[)arated  (with  tho  exception  of  a  trifling  residue)  into  acetic 
acid  boiling  between  120'  and  124',  and  butyric  acid  boiling  between 
!o8*  and  Hjl'';  no  propionic  acid  was  found,  Tho  acetic  ncid  thus 
obtained  yielded  a  fcilver-salt  containiiijL;  ij4  1  p.  c.  Ag  (ciilculutiun  *J4G), 
and  the  butyric  acid  a  silver-fiaU  containing  55'B  p.  o.  A^  (calculation 
55*4.  (Limpricht  &  v.  Uslar.) 

C*H*0'  ] 
Anhydrous  Propionic  acid.     C"H"0*=  c*U*n^  >  0*,  was  obtained  by 

tho  action  of  1  At.  oxyclilorido  of  phosphorus  on  (J  At.  dry  propionate  of 
soda.     It  is  a  colourless  li*|uid, 
recallin<:j   that   of  valerian-root, 
water. 


pnosp 

having  a  disagreeable  odour,  slightly 

Boils   at  \Gy.     Does   not   mix   with 


12  C 

72    . 

55-38 
.     36-93 

Limpricht  0c  v.  Uslar 

55-ni 

10  H  « 

10 

800 

6  O 

48     . 

36'9y 

C'=H»»0»    

130     . 

..  lOO'OO 

100-00 

Neither  anliycjrous  butymcrtlc  acid  nor  (he  corrMponding  chloride  tppcArs  to  exist. 
G  Al.  but^rracetate  of  soda  distilled  Vfith  t  At.  oxychloride  of  pbosplicirus  yielded  a 
mixture  of  anbydroiu  acetic  and  butyric  acids;  and  3  At.  of  the  Mni«  !»oda-Mlt  nilli 
1  At.  PCPO*  yielded  a  mixtore  of  cbloride  of  otbyl  and  chloride  of  butTril.  (Limpricht 
\  V,  Uslar.) 

Tho  following  salts  of  propionic  acid  wore  prepared  by  Strecker  with 
the  acid  obtained  as  above  by  tho  femientAtion  of  angar;  tliey  a;^ree  in 
all  rospecli)  with  those  prepared  with  the  acid  obtaiae<l  from  cyauido 
of  ethyl. 

J^ropi'onate  of  PnUixIi.  —  The  acid  obtained  by  fermcntition  of  sugar 
in  contact  with  chalk  and  chcci^c,  was  exactly  neutralised  with  caibonati^ 
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Buttf^-acriate  of  Bnri/fn  exhibits  tlie  samo  diameters  as  tlie  propionate. 
When  sn^jocteil  to  dry  distillation  it  melts,  ewella  up  dliglitly*  gives  off 
;:asrims  prodacta,  araon;^  whtdi  'm  propylene  C^H",  and  yields  a  brownish 
distillate,  having  an  ethereal  odour,  and  consisting  chieHy  of  pvopylnl 
boiling  at  GG'*,  and  propione  at  110^  The  lead-salt  yields  the  eamo 
produots.  (Limpricht  &  v.  Ublar.) 

Propionate  of  Lime.  —  Separates  by  evaporation  in  cryslaHine  laniinw 
having  a  fatty  bistre.  Appears  to  effloresce  on  expoBuro  to  the  air. 
Sparingly  soluble  in  alcubol. 

Dritd  Mt  lOVP.  Screcker. 

CaO    „     28     ....     301     29*5 

C«H»0» „ 65     ....     69*9 

C«H»CaO< „ « 93    ....   1000 

A  ir-rfHmf .  Strecker. 

Cm^CaCH    03     ....     91'2 

HO  0     ...       8-8     8-4 

C«H''CaO<  +  Aq  102     .  .  100*0 

Propionate  of  Maffnfiin  was  Dot  obtained  in  crystals,  hot  remained, 
wlien  tlio  solution  was  left  to  evaporate  in  an  open  Teasel,  in  the  form  of 
a  trunspareutj  Hdsurcd  mii£S.  (Strecker.) 

Propionate  of  2inc  crystallises  readily  when  a  solution  of  zino-oxido 
in  the  aqueous  acid  is  evaporated,  in  colonrlesa  lamioie,  irhich  give  otT 
part  of  their  acid  at  100^  (Strecker.) 

Pivpionate  of  Leftd.  —  a.  Baste.  ^^  A  concentrated  solution  of  the 
neutral  salt,  mixed  with  ammoDia,  yields  an  amorphous  precipitate  which 
dissolves  on  boiling,  and  crystallises  in  slender  needles  on  cooling.  A 
crystalline  basic  IcmI.ealt  is  likewise  obtained  by  boiling  propionic  acid 
with  excess  of  lead-oxido;  on  evaporating  the  solution  by  he-at,  the  salt 
crystalliHes  out  rea^lity^  but  if  the  solution  bo  evaporated  in  vacuo,  tlio 
salt  crystallises  leas  *juickly  in  slender  needles.  After  drying  over  oil  of 
vitriol;  it  does  not  diminish  in  weight  at  120"^.  (Strecker.) 

Dried  over  oil  t^f  vitriol.  Strecker. 

2  PbO 224     ...     77-5     77!) 

C*H*0» „..       65       ..     22-5 

PbO,C«H»PbO< 289    ....  lOO'O 

h.  Xeutral.  —  Does  not  crystallise  under  any  circumstances,  but  dries 
Dp  in  the  air  to  a  transparent,  strongly  refracting  mass.  (Strecker,  coin- 
pare  ix.  406.) 

Propionate  of  Copper  crystallises  in  small  dark  green  prisms  coutaiuing 
1  At.  water. 

Propionate  of  Silver.  —  Obtained  by  adding  nitrate  of  silrer  to  the 
aqueous  acid  neutralisetl  with  ammonia.  The  precipitjite  is  white  at  first, 
but  blackens  considerably  when  boiled  with  water,  and  a.'^  the  liquid  conis 
the  salt  crystallises  in  small  colourless  needles.  Does  not  alter  much  in 
colour  by  exposure  to  light,  but  blackens  when  heated  to  50°  or  CO^  nnd 
still  more  at  100\  At  a  higher  temporatnro,  it  fuics  readily,  and  leaves 
coherent  metallic  silver.  (Strecker.) 
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_  Dried  in  raeuo.  Strcckt*.  I 

m  AgO « « lOfi     ....    40"3  I 

I  C«H-0^    „ 63     ....     59  7     59*7  I 

i  C«H*AffO*   ^ 181     ....  1000  I 

Propiohic  Efhtr. — Obtained  l)y  distilling  propionrUo  of  soda  witUj 
alcuLul  and  Kuljihuric  acid.  Lighter  tliun  water.  Has  a  decided  odour j 
of  rum,  and  uot  so  strong  as  tbat  uf  acetic  or  butyric  etlicr.  BoiU  atj 
101°.  (Limpricht  &  r.  Ufclar.)  j 

Limpricht  and  v.  Uabr.         1 

10  C  60     ....     58§2     59-20 

L  10  H „...„.^ 10    ....       9-80    10-41 

I  4  0 3J      ...     31-38     30-39 

I  CU^C^U'P*  « 102     ....  10000     10000  j 

Bulyracotic  ether  -was  not  obtained  by  di.?t.illing  tbo  poda-aalt,  either 
with  alcohol  and  sulphuric  acid,  or  with  sulphovioate  of  potash.  Both 
Tiiethods  yielded  an  ethereal  liquid  of  very  plea!^allt  odour  which,  I 
htiwevor,  after  wiisiiirijj  with  water  and  diying  over  t-hloridc  of  calcium,  1 
was  completely  separated  by  distilbtioti  into  butyric  and  acetic  ether, 
lu  lil;o  niauuer,  butyi-acctato  of  soda  distilled  with  sulphuric  acid  aod 
wuud-spirit,  yielded  uothing  but  a  mixture  of  butyrato  aud  acetate  of 
methyl.   (Limpricht  &  y.  Uslar.) 

The  observations  above  cited  are  sufficient  to  show  tbat  butyracctic 
and  propionic  acidti  are  di&tinct  bodies,  but  it  is  not  yot  clearly  made  out 
whether  the  former  is  a  dcfiuite  compound  or  merely  a  mixture  of  acetic 
and  butyric  acid.  The  former  view  is  supported  by  the  formation  of 
bults  of  butyracetic  acid  and  by  the  production  of  propylal  and  propiona 
by  the  distillation  of  the  baryta-salt;  the  hitter  by  the  facility  with 
which  tbo  acid,  both  hydrated  and  anhydrous,  an<l  the  ether,  are  resolved 
into  the  corresponding  acetic  and  butyric  compounds.  (Limpricht  &. 
V.  Uslar.) 


rage  401. 

Fulminuric  Acid.    CWHK)*. 


LiEBiG.     Anix.  Phanu.  n.j,  282. 

ScnificiiKOFP,     I'dersb.  AcaiL  Bull,  Claasc  Phys»  Jiath.  14, 
P/t(tnn.  97,  53;  C/irtn.  Gaz,  1855,  241. 


Ann* 


Itocyanurie  arid,  (Scfaiichkoff'.)  —  Appears  to  have  been  dftcovpreU  independtttily, 
■nd  about  tb«  Mme  time,  by  Liebig  and  by  SchischkoffV 

Fonnation.  By  the  action  of  alkaline  chlorides  or  iodides  at  a  botUa^ 
heat  on  fulminating  mercury  (p.  542).  Acconling  to  Licbig'a  rieir  of 
the  reaction,  3  At.  fulminuric  acid,  (regarded  as  containing  4C^)  ar«l 
converted  into  2  At.  fulminuric  ucid  : 

3C«X»H^*  -  2C«N»HK)«; 

Accordinj;  to  Scbisehkoff,  on  the  other  band,  2  At  fulminario  actcL^iv 
resolved  into  1  At.  fulminuric  aud  1  At.  cyanic  acid  :  ^^ 

2C'NHl'0*  «  C«Nni'0«  +  c?Nuon 
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For  tlio  proparatlon  of  tlic  pntaisli-aalt  sco  page  5j9.  The  free  acid 
is  obtained  by  tlecoinposing  tlie  lead  or  silver  salt,  (prepared  fi'om  tlits 
potash-siilt  hy  duulilo  dficoiupusitiuU;)  with  sulpluiretlcd  hydro^eiij  ur 
the  isilvcr-salt  with  hydrochloric  acid. 

Properties.  The  aqueous  8(datiou  of  the  acid  left  to  cviiporate  in  a 
warm  place,  solidifies  in  a  couipact,  yollowish,  imlistinctly  crystallino 
uia$3.  (Liebig.  SchisclikofF.)  From  a  saturated  alcoholic  solution,  the 
acid  geparatea  in  smatl  colourless  prienis.  (SchischkofF.)  —  Ucbig  did  not 
obtain  crysLuh  from  the  olcoholio  aolmion. —  The  crystals  arc  anhydrous,  and 
penu^Tnieint  in  the  air.  (SchischkofT.)  Tlio  solution  hiia  an  acid  rcactiua 
and  an  a^^reeable  tai=te  (Schiachkoll');  a  very  sour  taste.  (Liebig.) 

Dried  at  100*".  Liebig.       ScbiKbkoff. 

GC   3G     ....  27-91)  27-B2     ....     2fi-l6 

3  N  «. 42     ...  32-55                                     3266 

3  H 3     ....  2'.32  20a     ....       2-44 

6  0 48     ...  37-2:?                                        :i«-74 
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UtMiieric  with  cjaaunc  acid  (U.  449). 

D  f  compos  it  iof IS,  1.  The  acid  and  its  salts  explode  when  heated,  tho 
dcconipoaition  of  the  acid  taking  place  at  150°  (Schitichkofl);  the  ut^ld 
detonates  slightly  when  lieatod  (Liebig), — 2.  Tlie  aqueous  solution  of 
the  acid  is  decomiH)sed  by  boiliuj:  with  mineral  aoidsj  a  salt  of  ammoni:v 
being  formed,  carbonic  acid  evolved,  and  a  brown  bubatauco  produced, 
which  ha.'^  nut  been  further  cxaniinvd,  (Licbig.)  Oil  of  vitriol  decom- 
posea  the  >altfi  of  fultninuric  acid,  withuut  blackening,  forming  eulphato 
of  nnimuuia,  and  eliminating  a  mixture  of  cuibouic  acid  and  carbonic 
oxide.  Weak  liydrochli)ric  acid  has  ecarcely  any  action  on  the  fulmi- 
jiuratoa;  but  thoatroug  acid  decomposea  them,  with  formation  of  ammonia 
and  ovolutiou  of  carbonic  acid,  Ou  saturating  the  excess  of  hydrochlorio 
acid  with  an  alkali,  and  adding  a  liino  or  barytii  ealt,  a  white  precipitate 
IS  formed;  but  if  the  artion  m  the  hydrochloric  acid  has  been  h>ng  con- 
linued,  and  tlio  liquid  lias  been  after  wards  evaporated  to  dryness,  no  such 
precipitation  Uik^a  place,  — 3.  Nitrous  acid  passed  through  a  solution  of 
fiilmiiiuric  aciil,  deromjioaci  it,  with  evolution  of  gaa  (carbonic  acid),  and 
furnis  an  add  which  does  not  precipitate  lime-salts,  but  yields  with 
nftrato  of  eilvor  an  insoluble  ealt  containing  nitrogen. —  4.  Caustic  pot- 
ash heated  with  fulminuric  acid  or  ila  salts,  gives  ofi*  a  largo  quantity  of 
ammonia  and  forma  carbonate  of  potash;  and  the  solution,  when 
neutralised  by  an  acid,  forms  no  precipitate  w  ith  chloride  of  calcium  nr 
nitrate  of  silver.  — 5.  Caustic  baryta  heated  with  fulminuric  acid  or  its 
salts,  decomposed  them,  with  evolution  of  ammonia  and  formation  of  a 
white  precipitate  cout:uuing  carbonate  of  baryta.  This  preeipilato 
dissolves  in  hydrochoric  or  nitric  acid;  and  after  tho  excess  of  acid  haa 
been  neutralised  by  ammonia,  a  precipitate  is  formed,  probably  identical 
with  that  which  is  produce«l  on  adding  a  baryta-salt  to  fulminuric  acid 
which  has  been  dcctunposcd  l»y  hydrochloric  acid-  (Schischkoft*.)  — - 
Hydroduljdinte  of  ammonium  and  hrdromlpliaU  of  pota&iium  bare  uonction  on  fulmi. 
nuricDcid,  rrc:ii  at  a  boiling  heat.  (SchiscbkolT.) 

Combhmtions.  Ftilmiunric  acid  dissolves  very  readily  in  water.  Tho 
solution  in  a  small  quantity  f>f  water  forms  a  syrup,  aud  may  be  heated 
amlev.iporalcd  without  decomjiosilion.  (Liebig.) 
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Tbe  acid  is  monob&sic,  tbe  formula  of  its  »alta  being  C'N'IPMO* 

(Iccomposes  carbonates  .witb  efferveecence. 

FvlminuraU  of  Ammonia,  —  Well  wasbe<l  fulminating  mercury 
00—75  grammes),  is  mixed  in  a  glass  flask  witb  700  to  800  cubic  centi- 
metres of  wiiter;  00  cub.  ceut.  of  a  coId-satiirate<l  solution  of  sal-ammo- 
nific  then  added;  and  the  wliolo  heated  to  the  boiling  point.  In  a  few 
iniuutes,  a  ycilow  crystalline  powder  l>egiMs  to  separate,  the  same  ia  fact 
that  is  produced  from  white  precipitate,  by  boiling  with  water  or  witb 
nlkalis.  As  soon  as  tlio  deposition  of  this  precipitate  has  ceaaed,  the 
vojtsel  is  Tcmnved  from  the  ttand  hath,  and  caustic  ammonia  added  us 
long  as  a  white  precipitate  is  formed,  after  which  the  liquid  U  immc* 
dintely  filtered  and  ^evaporated  to  tbe  crystallisiui,^  point.  The  yellow 
cryptals  thus  obtained  arc  washed  witb  water  and  afterwards  with 
alcohol,  then  dissolved  in  hot  water,  and  the  solution  decolorised  by  weM- 
waijhed  blond-charcoal  or  bone-charcoal.  Tbe  filtrate  on  cooling  yicldd 
dazzling  white  crystals  of  great  beauty.  (Licbig.) 

The  crystals  belong  to  the  clinorLombic  or  monoclinohedral  srstcm 
[oblique  prismatic]  (O.  R.  Hood.  Ann.  Pharm.  95,  291;  A.  Gaidolio. 
Chem.  Gaz.  1855,  457.)  They  possess  great  refractive  and  dispersive 
power,  and  exhibit  double  refraction.  (Liebig,  Root!.)  The  moan 
refraction  of  one  of  the  rays  is,  as  nearly  as  could  be  estimated,  ■=.  1-755. 
Diyper«ivc  jiower  =  0-1000  nearly.  For  a  perpendicularly  incident  ray, 
the  angle  of  refraction  of  the  extraordinary  ray  =  4°  22\  while  m 
ealcitpar  it  is  G°  12'.  The  acute  angles  of  tbe  crystals  exhibit  prismatic 
colours,  in  consequence  of  their  high  dispersive  power.  They  also 
exhibit  a  splendid  scarlet  colour,  arising  from  the  superposition  of  the 
coloured  iumyca  of  the  ordinary  and  extraordinary  rays,  the  violet  of 
the  first  falling  on  the  red  of  tbe  second :  tbe  beauty  of  the  red  is 
moreover  heightened  by  the  neutralisation  of  the  yellow.  (Rood.)  —  The 
crystiils  are  nnhydrous  :  when  heated  they  fuse,  blacken,  and  give  off 
hydrocyanic  acid  ammonia,  and  afterwards  hydrated  cyanic  acid,  which, 
combining  with  the  ummunia,  forms  in  the  upper  part  of  tbe  tube,  a 
solid  cry«trtUine  mass  of  urea.  (Lieblg.)  The  salt  sustains  a  hc*t  of 
InO"  without  alteration,  but  above  that  temperature  it  explodes  like 
the  other  fulminurates.  (SchiHcbkoff.)  Dissolvea  sparingly  in  cold, 
readily  in  hot  waterj  is  insoluble  in  alcohol  and  ether.  (Liebig.) 
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FuhtiiiuraUi  o/  Potash.  ^VrcpMc^  like  tho  ammonia-salt  (Liebi^.^ 
—  2  pts.  of  moist  fulminating  mercury  are  added,  by  small  portions  %ni 
with  constant  («tirring,  to  a  nearly  saturated  and  gently  boiling  solution  of 
1  pt.  chloride  of  potaf-ainm,  tho  ebullition  being  coutiimed  till  no  moru 
fulminating  mercury  remains  at  the  bottom.     The  liquid,  which  ha*  a 
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^rn  tlio  fotination  of  a  precipitate  (p.  542),  is 

-  that  tho  principal  product,  a  compound  of 

mci'curio  oxide,  which  is  a  cnrdy  subatanco, 

^iter^  may  not  be  deposited  during  the  filtra- 

t]jtmlo  on  the  filter  washed  with  hot  water. 

pO'tiitB  the  curdy  compound  of  mercuric  oxide 

;t  furtiicr  quantity  of  which  may  be  obtained 

f'ii  the  mother-liquor  and  tho  wash-water.    The 

u\   in  tho  second  and  third  coolings,  are  conta- 

:>!jip!tn,te>,  but  may  be  purified  by  solution  in 

ii   laother-liquor   is  obtained,  containing  au 

•  am  iiiiil  a  cousiilcrable  quantity  of  mercuric 

r>ihninuratc  of  pota^^h  from  the  curdy  com- 

[■i>n    tbi;  latter,   and   sulphuretted   hydrogen 

whereupon   sulphide  of  mercury  separates, 

lio  puiadh-salt;  and  to  obtain  tho  latter,  the 

I  rod  lioLj  and  loft  to  crystallise.     On  cooling, 

■  kss    i;rystals   of   the   potafihsalt,    a  further 

Stained  by  repeatedly  evaporating  and  cooling 

ln4  manner   150  pta.   of  fulminating  mercury 

'  ito   of  potish.   (Schischkoff.)     [Mebig  makes  no 

ml  uf  mL'^^■uric  oxlilt'!  niiii  fulinintiratt^  of  pvitash.     The 

Ux  nbtiMncd    it»  is  probiib'y  that  hr>  used  a  Fntur.ited  soln. 

-Ikerv^iia  L^fibi^  used  a  dilute  Folulion.     Licbig:*s  mctbuil 

■■■'■J 

11  f'lrni.?  1o;]g  prisms,  having  a  strong  lustre  and 

tfr.   (Liebig.j     A   hot  saturated   solution   rnpiilly 
funniitiori  of  a  mass  of  very  suiull  silky  needles; 
tion^  the  salt  is  obtained  in  large  r.nd  very  regular 
4k9  witli  the  ammonia-salt.  (Schishkoif.)    The  crystals 
lhi^'«  and   fgr   purpendicular   incidence,  tho  angle   ui 
uxtraoniinary  my  is  between  5"  and  6".  (Rood.)     They 
(Litibig,)     The  suit  when  heated  exhibits  a  fuint  glow, 
eiimll  quantity  of  gas,    like  a  mixture  of  an   organic 
Tiitre.     ft  undergoes  no  change  at  22i)\  but  at  a  higher 
ItS]  give^  olf  a  brge  quantity  of  hydrocyanic  acid,  and 
tea  black,  and  explodes  with  a  red  flame.     When  slowly 
a  covered  crucible  by  a  heat  gradually  raised  to  redness, 
white  cyan:Lt6  of  potash  mixed  with  cyanide  of  potassium. 
.)     Heated  with  i^hloride  of  potassium  in  a  combustion  tube, 
hydrocyanic  acid,  tbvn  carbonate  of  ammonia,  and  a  gaseous 
COHtaining  2  voL  carbonic  acid  to  1  vol.  nitrogen,  like  the  gas 
I   by  the  dccompoaltioii  of  dry  fulminate  and  cyanate  of  silver 
with   suipbate  of  potash.     The  residue  consists  of  cyanide  of 
iinii  mixed  witli  chlondc.  (Liebiff>)     The  salt  is  less  soluble  in 
f  SLtLT  than  the  aiiimonia-saU  (Liebig,  Schischkoff),  but  dissolves  in 
KNLLtor  a&  easily  as  the  latter  (Liebig.)     Pissolves  in  lOpts.  of  cold 
1  a  muoh  smaller  quantity  of  boiling  water;  insoluble  in  alcohol  and 
tor.  (Schischkotl'.) 

Gyatalt.  Licb:;. 
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Fulminwrfde  of  PctnjJi  with  Mrrcuric  oxide,  —  The  coid/  oompoond 
aLuvc-Dientioaed.  May  be  obtained  directly  by  heating  a  eolation  ofj 
fulminurate  of  potash  with  mercuric  oifde  (especially  tlie  yelloir; 
oxide)  nnJ  filtering  the  hot  solutioii,  —  The  uiercury  in  ibis  eoni{M>und 
is  not  sepurated  by  boiling  with  copper;  neither  doe«  cau&tic  potashj 
or  iodide  of  poUtssiam  act  upon  it  as  upon  other  raercdric  compounds*' 
(Schiechkoff.) 

FulminuraU  of  Soda.  ~~  More  soluble  in  water  than  the  potafih-ealt. 
Crystallises   front    tbe   aqueous   solution  by  slow  evaporation    in    loDg'j 

prisms.   (Schischkofi'.) 

Fulminuraif  of  Lilhia.  —  Soluble  In  water  and  alcohol.  (Licblg.) 

Fulminurate  of  Baryta.  —  When  a  warm-saturated  Folution  of  fulmi"] 
nurate  of  ammonia  or  potash  is  mixed  with  chloride  of  barium,  fulini-' 
Uurate  of  baryta  separates  after  a  few  minutes  iu  the  form  of  a  crystalling] 
pulp,  con»ititiug  of  abort,  tbin,  white  uccdieij  which  disbolve  couipletvlyri 
a  very  large  quantity  of  hot  water,  and  separate  on   cooling  in   hard 
lated  crystals.     Tbcse  crystals   are  colourless  and  transparent,   and 
-•oft«u  take  the  form  of  rhombic  prisms  t^;rmiuated  by  a  macrodiagonal 
donm.  (Liebig.)     Refracts  doubly,  but  iu  a  much  less  decree  tbuu  tbol 
potash  and  animonin-salts,  the  angle  of  refraction  of  tbe  cxtraordinarjrl 
ray  for  perpendicular  incidence  being  only  P  !>'.   (Hood.)     Between  150*1 
and   180"  tho  crystals   give  off  852  p,  c.   (2  At.)  water,   and  bcconu 
opaque;  at  a  higbcr  tcmpcraturo  tho  salt  decomposes  liko  the  potash- 
salt.  (Licbig.) 
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Tbe  mU  burnt  witti  oxide  of  copper,  jieldi  &  iraieous  tntxtara  cantainiiif  3  vol.  > 
5  lol.  CO^ ;  if  to  this  wc  add  the  carbonic  ftcid  retained  bj  tbe  barytft,  ire  ubUiia  tl 
ratio  6  :  3,  an  in  cjanogea.  (Licbig.) 

Tbe  Fulminurat^s  if  Lime  and  Magnetia  ore  soluble  id  water  and 
alcohol.  (Liebig.) 

Fulminurate  of  Lead.  —  Neutral  lead-salu  are  not  precipit&ted  by  the 
fulminurate*.  (Liebig,  SebUchkuff.)  —  Basic  /alt.  — Basic  aceiiile  of  loa*l  foi 
with  the  alkaline  fulmitiurates  a  wbito  crystalline  precipituto,  which  ■ 
Eolves  in   boiling  water,   and  separates   iu   h.trd   ycllowiab   crystals 
cuuling.     When  decomposed  by  sulphuretted  hydrogen,  it  yields  the  aci* 
(Liebig.) 

Liebi£. 
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Frrrotit  Fulminurate.  —  Separates  Ju  beautiful  pub"  jji 
heating  a  fulmiuuiate  with  ferrous  ncetute.   (SLliitebLotf^ 


rr»  n  r 


PULMINUUIC  ACID. 


561 


Ammonio-cupric  FutminuraU.  C*N'H»(NH»Cu)0*  +  NH>.  — When 
fuliinnurio  acid  is  mixed  with  a  solution  of  a  coppcr-ealt  in  excess  of 
ammonia,  and  the  lii^nid  heated  to  boiling,  it  deposits  this  double  salt  on 
cooling,  in  beautiful,  shining,  dark  blue  prisms,  which  undergo  do  change 
in  the  air  at  ordinary  temperatures,  or  oven  at  150°,  but  are  decomposed 
with  explosion  at  higher  tcniperaturea.  Nearly  lusoluKle  in  water,  and 
very  Bpai-inu'ly  in  ammonia,  so  that  very  small  ijuaiititiea  of  fulminuric 
acid  may  be  separated  in  this  fonii.  The  salt  gave  by  analysis  16"23 
p.  c.  copper  (calculation  gives  16'32.)  (SchiscrhkotT.) 

Fufmititn-ate  of  Mercury.  —  The  acid  is  not  precipitated  by  raercurous 
or  mercuric  salts.  Mercuric  oxide  heated  lo  a  solution  of  the  acid  dis- 
solves in  it,  and  the  liquid  on  cooling  deposits  a  nia.<;R  resembling  the 
curdy  compound  of  mercuric  oxide  with  fulminurate  of  potash. 
(Schischkotr.) 

FitlminuraU  of  Silver.  —  A  hot  rwlntion  of  fulminurate  of  ammonia 
or  potarili  mixes  with  nitrate  of  silver  without  turbidity;  but  as  the  liquid 
cools,  fulminurate  of  sihcr  separates  from  it  in  long,  \&Ty  thJn  needles 
having  a  silky  lustre.  (Liebi^,  Schischkoff.)  The  crystals  retain  their 
lustre  at  lOU^  and  do  not  diniinith  in  wei^'ht.  (Liebig.)  The  salt  is  not 
blackened  by  li^'lit,  and  dcips   not  undergo  any  change  at  150",  but  at  a 

it  eipbtdes  without  noise,  and  gives  off  hydrocyanic 
Oecomposed  by  heat  in  the  siiirie  manner  as  c^'^nate 

Dissolves  very  sparingly  in  cold,  but  pretty  easily  in 
boiling  water,  aud  may  be  recrystuUised  without  alteiatioD.  (Liebig, 
Schischkolf.) 


higher  temperature, 
acid.  {Schist'likolT.) 
of  silver,  (IJebig.) 
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Fulminuric  nrid  dissolvea  in  boiling  a/coAo^  (Liebig);  \Xi  alcohol  and 
in  ttfim:  (Scbischkofl*.) 

It  combines  with  jrrfoand  with  aniline,  forming  crystalline  compounds. 
(Schischkoff) 

Fulminuric  Eihtr  — When  fulminurate  of  potash  is  immcreed  in 
ftlcohol,  ami  hydrochloric  acid  gas  passed  through  the  li(jnid,  chloride  of 
potassium  is  fornted,  to^Tther  with  fulminuric  ether;  as  soon  as  the 
reaction  is  complete,  the  Mreani  of  gas  must  be  discontinued,  because  nn 
excess  cf  hydrocbUiric  ncifl  deconijiosos  the  ether,  with  fornmtion  of  a 
crystalline  body.     After  the  excess  of  aUohol  and  the  chhiride  f-f  elhyl 


of  water  has  been  added  to  the  solution  of  chloride  of  potassium,  the 


formed  at  the  same  time  have  been  distilled  ofl*.  «ud  a  siifticient  quantity 

ful- 
minuric ether  separates  in  the  form  of  an  aromatic  lupiid;  the  portion 
which  remains  dissolved  may  be  sej>arated  by  agitating  the  watery  liquid 
with  comm<in  ether.  —  Fulniinnnc  ether  is  decomposed  by  alcoholic 
pola-sh,  even  at  ordinary  temperatures,  with  formation  of  fulminurate  of 
potash;  it  cannot  be  distilled  without  decomposition.  Its  alcoholic  solu- 
lion  mixed  with  aniline,  deposits,  after  a  few  days,  colourless  silky 
prismatic  crystals,  which  mcU  and  turn  brown  at  100",  and  perhapH 
consist  of  the  auilido  uf  fulminuric  acid,  (Schiscbkofl*.) 

VOt.    X.  ^    ^ 
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Nitroglycerins  or  Glonolne,  —  The  following  is  given  by  De  Vrij  at! 
the  most  adrantagcoas  process  for  preparing  this  conipouna:  100  jrrmsvi 
cf  gljcerine,  of  sp.  gr.  1*262,  dried  at  150^,  are  poured   gradually  intaj 
200  cub.  cent,  of  monohvdratt'd  nitric  acid,  cotded  lo  —10°,  care  beinfl 
taken  that  the  mixture  never  becomee  heated  above  0°.     As  eoon  %a  tb^f 
two  bodies  have  united  into  a  homogeneoua  liquid,  200  cub.  cent  of  strong] 
tulphoric  acid  arc  added  in  small  quantities.     If  the  temperatore  be  kept 
eonstautly  below  0°,  there  is  no  danger  of  the  mass  going  off  in  va]H>ur; 
but  this  effect  rca^ltly  takes  place  above  0°.     The  nitroglycerine  separates' 
^jo  the  form  of  an  oily  stratum  on  the  surface  of  the  acias,  from  wntcli  it 
may  be  separated  by  a  tap-funnel.  —  The  quantity  thas  obtained  weighed 
SOO  gmiH.f  and  the  separated  acids  yielded  20  grme.  more  on  being  mixed 
ipith  water.     The  whole,  amounting  to  220  grma.,   was  disiwlved   in  tho 
mnallesl  possible  quantity  of  ether,  and  the  solntion  repeatedly  agitated 
vith  frot<ii  water  till  it  no  longer  reddened   litmus  paper;  it  was  then 
evaporated  over  the  water-bath,  and  the  product  dried  till  its  weight^ 
l>ecame  constant.     It  then  weighed  184  grms. 

From  tliis  result,  the  formula  of  nitroglycerine  appears  to  be 
C?'H*(NO*)W:  for  C«HW  (glycerine)  =  92,  and  C«H»(NO*)*0«  =  182. 
[Thli  result  differs  materially  fmm  Bnilton'a  (is.  501)]. 

Nitroglycerine  is  a  pale  yellow  oily  liquid,  of  »p,  gr.  1*595  to  1600 
ki  15°.  Decomposes  at  160°,  and  detonates  with  violence  at  higher- 
temperatures;  also  when  struck  with  a  hammer  on  an  anvil.  Balphn- 
retted  hydrogen  decomposes  it,  with  copious  deposition  of  eolpbur. 
(J.  E.  de  Vrij.  K  J.  Pharm.  28,  38;  Chein.  Gai.  1855,  383.) 
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BidyL  —  According  to  recent  eiperimenta  by  Wnrti,  {N^.  Ann.  Chinu 
Phya.  44,  275;  Ann.  Fharm,  96,  364.)  it  appears  that  soUium  may  be 
used  in  the  preparutioii  of  butyl  with  grentor  ndvantfigo  than  potaeaiura, 
because  it  acts  less  violently  on  iodide  of  butyl,  and  does  not  form  ao 
lar^  a  quantity  of  gatfeoua  secoiidury  productij.  lUO  ptH.  of  itidide  of 
butyl  and  13  or  14  pts.  of  aodiuni  are  iotroduced  into  a  flask  provided 
with  an  nj>right  condensing  tubo  kept  cool  by  ice-water.  The  action 
begins  at  ordinary  toinperaturea,  and  witli  evolution  of  heat,  the  sodium 
awelling  uij  and  x^^dually  becoming  covered  with  a  blue  crust.  Ae  the 
action  slackcuSj  it  must  bo  accelorated  by  external  heat,  and  the  litjuid 
kept  boiling  tiit  the  blue  colour  of  the  sodium  La^  disappeared,  and  the 
fla«k  contaius  iv  white  ma£s  of  iodide  of  audiutn  eatumled  with  butyl. 
The  butyl  is  then  diatilled  from  the  flask,  and  the  diattllato  rectified  over 
sodium  till  the  metal  completely  retains  its  hiatro  in  the  boiling  liquid, 
and  is  no  longer  attacked.  The  portiou  which  in  the  last  rectifloation 
diatils  over  between  105'^  and  108%  is  pure  butyl. 

Butyl  has  a  density  of  07057  at  0^  It  boils  at  106°.  Vapour- 
deneity  =.  4070  (com/*,  p.  68.)  —  None  of  the  butyl  compounds  can  be 
directly  prepared  from  it.  Chhjrine  and  bromine  act  upon  it,  but  form 
snbatitiition-iiroducta.  With  porchlorido  of  antimony^  it  yields  hydro- 
chloric acid  and  chlonnuted  products  not  yet  examined.  Pentachforide 
of  phosphorus  is  decompoted  by  it  only  after  long  boiling,  with  forma- 
tion of  tercLloride  of  pboaphorus*,  chlorinated  butyl,  and  hydrochloric 
acid.  —  When  the  vapours  of  iodine  ami  butyl  are  pnssed  together  over 
spongy  platinum,  heated  tn  a  tube  to  300°,  a  large  quantity  of  hydnodio 
acid  16  formed,  together  with  a  email  quantity  of  an  iodised  organic 
substance,  probably  a  substitution-product.  —  Hydrochloric  acid  has  no 
action  upon  butyl,  either  at  ordinary  temperatures  or  at  a  temperature 
near  that  of  boihiig  oil.  (Wurtz.) 

EthylobtUyL     C"H'*  =  ^gjjlj  Obtained  by  decompoeing  40  pU.   of 

iodide  of  butyl  and  34  pts.  of  iodide  of  ethyl  with  It  pis.  of  sodium, 
as  in  the  preparation  of  butyl.  Tho  action  begins  spontaneously,  but 
requires  external  heat  to  keep  It  up;  and  the  boiling  must  be  con- 
tinued bill  tho  sodium  iis  converted  into  a  white  mass.  On  subsequently 
distilling  the  contents  of  the  flask  in  the  uil-bath,  the  thermometer 
remains  stationary  for  some  time  between  60°  and  70°.  The  portion 
which  pafisea  over  at  below  100°,  must  be  collected  apart,  (between  100" 
and  110°  a  considerable  quantity  of  butyl  distils  over,)  heated  with 
sodium  in  a  sealed  glass  tube,  and  redistilled  as  soon  as  the  futied  sodium 
immersed  in  it  retains  its  mct^illic  lustre.  The  thermometer  then 
remains  nearly  constant  between  60'^  and  65°;  and  by  a  second  rectiflca- 
tion  of  the  portion  which  distils  over  between  these  teuiperaturesj  tho 
etbylobutyl  is  obtained  in  the  pure  state. 
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^^  Xrausparent,  very  mobile  liqaid,  of  sp.  gr.  0*7011  at   0 

I  62  .     Vapour-density  =  3  053. 

^_  Wartx 

^H  12  C  72     ....    8372    83-« 

^^^^^  U  H U       ..     16-28  16-50 


CWH'* 


66 


G-Tipour 
H-gw    ... 


100-00 

Vol. 
12     ... 
U     ... 


99-98 


Vtp.  of  C»»HW 


Density. 
4  9920 
0-9702 


5*9622 

29811 


C*H*  C*H* 

Eihyl-amyl,  ^louii    and  Butyl-amyl,  pwiili    are  prepared  by  exactly 

similar  procesaee;  Butyl-capreyl^  r"H'>'    ^7  tbe  electrolysis  of  a  mixture 

of  valerate  and   oenantbylate   of  pota^b;    and    MfUtyl-caproyl,    pisuu 

by  tbe  electrolysis  of  a  mixture  of  acetate  and  (Boantbylate  of  potash, 

Tlte  mode  of  formation  of  theae  compound  radicals,  and  a  comparison 
of  tboir  properties  witb  tboso  of  tbe  simple  radicals,  aHords  an  atlditional 
argument  iu  favour  of  tbe  Lbeury  wliicb  supposes  tbe  simple  rudicnU,  in 
tbo  free  state,  to  form  diatomic  vapours^  regarding  mottiyl   iu   tbe  freo 

state   as   fnip*  ethyl  as  f>4iTt    ^^'  (^"*  ^73).     In    fact,  on    comparing 

tbe  physical  properties  of  tbe  simple  aud  compouQcI  radicals,  as  exhi- 
bited in  the  following  table,  it  U  pluinly  seen  that  tbey  are  members  of 
tbe  same  series,  and  that,  to  estjkblisb  a  regular  connection  between  tbe 
properties  of  tbese  bodies  and  tlieir  formula},  it  ia  absolutely  ueoe«»aty 
to  double  tbe  furraatuB  of  tbe  simple  radicals.  (Wurtz.) 


R&dicid. 


Ethyl-butyl  

Ethyl-.ain7l    ....... 

MetfayUcaprojl  ? 

Bntjl 

Bntyl-unyl    

Amjl 

BntyUcaproy]    .. 
Caproyi 


ALLOXANIC   AHD. 


565 


Pago  87. 

ScAivein/urt Grefn  mth  Butyric  acid.  — Wlien  batyric  acid  is  saturated 
witli  rvceiilly  |>rec)pitated  carUonaU)  of  copper,  and  the  solution  mixed 
with  a  solution  of  arsenious  acid  HHturated  at  a  boiling  heat,  a  yinlluwish 
green  amorplious  precipitate  is  forme<I,  wbicb  after  a  white  Itccomes 
crystiilline,  and  exliibits  the  fine  green  colour  beloujfjiig  to  ordinary 
Schweinfurt  ^rcen  (viii.  330),  which  it  also  rcsemblea  in  itK  other  pro- 
perties. (Wohler,  Ann.  Fharjtu  94,  44.) 

S|»rln|^m>na. 

3  CoO ^ 120     ....     30-2     30-5 

2  A»0» „ «     198     ....     49-9     bQ\ 

CH^O* 79     ....     19*9     19--I 


2  <CuO.Ai.O*)  +  C»H7CuO    397 


1000    100  0 


This  Milt  differa  therefore  in  st»i<:biometricaI  comfioftition  from  the  true  Schweiafort 
groen,  the  latter  coataiuiiig  3  At.  arMnite  of  copper  to  1  At.  ftcetatc. 


Page  160. 

AUoxanic  acid.  — To  obtain  alloxantiii  from  the  mother-liquor  which 
reinaius  in  the  preparation  of  alloxan  by  the  action  of  nitric  acid  upon 
nric  acid,  Schlieper  reconimenda  (p.  17*1)  that  the  exce^a  of  acid  be 
neutralised  with  chalk  before  passing  sulphuretted  hydrogen  through  the 
liquid,  ill  order  to  prevent  oxidising  action.  With  due  care  not  to  add 
too  much  chalk,  this  process  succeeds  well  enough;  bnt  if  the  nitric  acid 
be  completely  neutralised  with  chalk,  bicarbonate  of  lime  is  formed  at 
the  same  tinie^  and  rapidly  convertij  tbe  alloxan  Jtitu  alloxunic  acid. 

This  process  may  be  atlvantageoualy  applied  to  the  pr«?paration  of 
alloxanic  acid.  If  the  dilute  acid  niotJier-iiquor  be  mixed  with  excess 
of  chalk,  acid  alloxanate  of  lime  immediately  separates,  j'artly  ou  the 
surface  of  the  liquid,  purtly  as  a  precipitate,  in  well  deliued  crystals  or 
crystalline  crusts,  which  may  be  easily  freed  from  admixed  chalk  by 
eiutrtalion.  Tt  is  best  to  add  a  considerable  excess  of  chalk  and  to  stir 
frci|ueutly;  the  salt  then  forms  and  t^ep:iratcs  out  very  quickly.  The 
heavy  crystftla  remaining  after  the  elutriation  may  be  purified  by  dis- 
solving tnein  in  water,  not  quite  at  a  boiling  heat,  and  filtering  while  still 
hot;  the  alloxnnatc  of  lime  is  then  deposited  in  white  crusts  an  the  liquid 
cools.  —  Kxtreraely  beautiful  crystals  are  often  found  in  the  scum  which 
forms  when  the  mother-liquor  of  alloxan  is  saturated  with  chalk.  These 
crystals  are  perfectly  trans]iarent.  glassy,  oblique  six-sided  prisms,  but 
generally  having  two  of  their  faces  so  little  developed,  that  they  appear 
like  acute  rhombohedrons.  In  dry  air,  they  very  soon  give  off  a  portion 
of  their  water  of  crystallisation,  and  become  milk  white. 

MUk'VAHe  crytttUt  dried  ovtr  oii  ^f  vi/riol.  Si^Utcler. 

CaO   ». «. 28     ..«     12i0  1259 

8C ™ -    48     ....     21-43  2112 

2N    « ^ „    28     ....     12*i0  12-72 

8  H    - M....„       8     ....       3-57  3-63 

UO      112       ..     BOOO  O-Q^ 


C»N«U»C»0'''  +  BA^. 


224     ...  10000     lOO'OO 


$ee 
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Or: 

C«0 28     ,  .     12  50     12-59 

C:»N»HH)» ,^„ „_  151       ..     67-41 

5  HO 45     .  ,      2009     19*70 

0T«PH»C«0»  +  5Aq. 224     ...  10000 

Tbis  iti  thn  coin^foeition  which  Schlieper  assifi^ns  to  the  transpareot, 
sir-dritid  salt;  but  nciordiog  tu  Stadeler,  the  tran6|mrcnt  crysbila  cunt&ia 
1  At.  water  more,  their  cnniprtiiition  being  C*N^H*CaO"+6AQ.  When 
dried  over  oil  of  vitriol,  tbey  give  off  386  p.  c.  water;  calculation  for 
t  At.  requiring  425  p.  c. — When  acid  alloxanate  of  lime  crystalliBCs  from 
a  Sdlutton  saturated  while  warm,  the  crystals  are  not  |>erfcctly  trans])areiit, 
and  coTilaiii  between  5  and  *i  At.  water;  when  dried  over  oil  of  vitriol, 
they  give  off  2  to  U  p.  c.  water. 

From  the  lime-salt,  the  frte  acid  may  be  readily  obtained  as  follows; 
The  concentrated  solution  Bupersaturatcd  with  animouia  is  precipitated 
by  carbonate  of  ammonia;  the  liquid  heated  and  filtered  (in  the  cold  the 
prL^cipitntion  ia  initierfeot);  the  filtered  tfolulii.n  of  the  animonia'tfalt  left 
for  a  while  over  oil  of  vitriol  to  remove  the  free  ammonia,  and  then 
]»recipiiated  wJih  acetate  of  lead;  the  lead-salt,  which  is  free  from 
ammonia,  eufpended  while  yet  moist,  in  nlcoliol,  and  decom|>ot!eil  by 
eulphurettcd  hydrogen ,  and  the  alcoholic  solution  of  alloxanic  acid 
evapnriited  at  a  gentle  heat.  The  acid  then  renminH  in  the  form  of  a 
colourless  vi^ciil  nia^s,  which  has  a  very  sour  ta^le,  and  gradually  solidifies 
in  the  cryi»talline  form.  Schlieper  {Attn.  Phatin,  55^  25\))  ia  of  opinion 
that  the  umor]iliou6  state  is  brought  about  by  the  amdication  of  t«K>  macb 
heat  during  the  evaporation;  but  the  observation  just  quoted  shows  thai 
the  acid  at  firut  assumes  the  amorphous  state  when  the  alcoholic  s\dution 
is  evaporated  over  oil  of  vitriol  at  ordinary  temperatures.  (G.  Siadelcr, 
Ann.  PJiarm.  97,  120.) 


REPORT 

OF 

THE   NINTH  ANNIVERSARY  MEETING 

or  THB 

CAVENDISH  SOCIETY. 


The  Anniversary  Meeting  of  the  Cavendish  Society  for  the  year 
1856,  was  held  at  the  rooms  of  the  Chemical  Society,  No.  5, 
Cavendish  Square,  on  Saturday,  the  Ist  of  March,  at  three  o'clock 
in  the  afternoon. 

The  Chair  was  taken  by  Tno^TAS  Gba.ham,  Esq.,  F.R.S., 
President,  who  called  upon  the  Secretary  to  read 

THE  REPORT  OF  THE  COUNCIL. 

"  In  this  Report  the  Council  have  but  a  brief  statement  to  make 
with  reference  to  their  proceedings  for  the  last  twelve  months.  The 
furst  of  the  books  for  1855  was  ready  for  distribution  when  the 
Coimcil  came  into  office  last  March;  a  third  book  for  1854,  which 
was  then  in  progress,  has  since  been  completed  ;  and  both  of  these 
works  have  been  supplied  to  Members. 

"As  a  second  book  for  1855,  it  is  proposed  to  give  a  volume  of 
Bischof's  *  Elements  of  Chemical  and  Physical  Geology,*  which  is 
being  prepared  for  that  purpose,  and  is  expected  to  be  ready  for 
distribution  in  about  a  month.  The  translation  of  this,  the  second 
volume  of  the  work,  is  made  by  Da.  Paul. 

"  The  first  of  the  books  for  the  present  year,  1856,  will  bo  the 
tenth  volume  of  Gmelin's  *  Iland-book  of  Chemistry,'  the  pre- 
paration of  which  is  in  a  forward  state,  so  that  it  will  probably  be 
in  the  hands  of  Members  about  Midsummer. 

"  The  Council  are  gratified  in  being  enabled  to  refer  to  the  con- 
tinued prosperity  of  the  Society  as  indicated  by  the  financial  state- 
ment which  accompanies  this  report.     It  will  be  seen  that  there 


has  been  no  falling  off  in  the  income  of  the  Socioty ;  on  the  contrary, 
the  amount  received  since  the  last  Anniversary  Meeting  exceeds 
the  income  of  any  previous  year.  The  support  of  the  Society  has, 
indeed,  for  several  years  past,  been  charncterised  by  great  uniformity, 
accompanied  by  a  gradual,  although  slight,  improvement.  These 
circumstances  cannot  be  considered  as  otherwise  than  highly  satis- 
factory, especially  ns  the  political  events  of  the  last  year  or  two 
have  been  calculated  rather  to  depress  than  to  encourage  or  promote 
the  desire  of  the  public  for  scientific  literature.  That  there  has 
been  no  sensible  defalcation  in  the  income  of  the  Society,  is, 
no  doubt,  mainly  to  be  ascribed  to  the  high  appreciation  which 
has  been  formed  of  the  works  which  have,  from  year  to  year, 
been  produced.  Of  this  the  continued  demand  for  the  first  six 
volumes  of  GiiELiN*s  '  Hand-book  of  Chemistry,*  and  the  frequent 
applications  which  arc  made  for  Lkhua-nn's  *  Fhysiolf^tcal 
Chemistrj*,'  afford  abundant  evidence.  Sixty-three  sets  of  the 
Inorganic  part  of  the  *  Hand-book  of  Chemistry*  have  been  supplied 
to  Subscribers  during  the  last  twelve  months. 

"  The  selection  of  suitable  works  to  be  undertaken  when  tliose 
now  in  hand  have  been  completed,  is  a  part  of  the  duty  of  tlie 
Council,  which  frequently  occupies  their  deliberate  attention. 
Several  new  works  have  been  suggested,  and  some  of  these  arc  still 
under  consideration,  but  the  aiTaugements  for  future  publication 
are  yet  incomplete.  The  Council  trust  they  may  be  enabled  to 
keep  up  such  a  succession  of  valuable  works  as  will  maintain  tlic 
character  which  the  Society  has  hitherto  acquired  in  tins  rcspoct. 
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It  was  resolved, 
"That  the  Report  just  read  be  received,  approved,  and  adopted." 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  the 
ensuing  year,  and  the  following  Gentlemen  were  declared  to  have 
been  duly  elected  :^ 

IdretfOfent. 

Thomas  Qsaiiav,  F.IUS. 


Witt'^rtiCtitnH. 


I'BOFSSSOS  BBAyDE,   F.R.S. 
KiKL  OF   nUBLXNOTON,  F.B.S. 

Sib  Ji.U£8  Clabk,  M.B.,  F.R.S. 
Walteb  Cbum,  F.R.S. 
John  Davt,  M.D.,  F.U.S. 
CnABLEsG.B.DAUBExy,  M.D.,  F.U.S. 
MiCHABL  Fabadat,  D.C.L.,  F.R.S. 


John  Gbauav,  Esq. 

hlxby  bsauuoztt  lse£0>%  m.d.. 

F.R.S. 
W.  A.  MiLLEB.  M.D.,  F.R.S. 

PbOPKSSOB   WinEAT8T0>E,   F.R.& 

CoL02r£i>  Pauof  Yobkb,  F.B.S. 


Caundl. 


Alexakdxb  Bajx,  Ksq. 

G.  B.  BrcKToy.  F.C.S. 

DUGALD  Campbelis  F.C.S. 

PuiLip  James  Chabot,  M.A.,F,C,S. 

Menby  Deane,  Esq. 

Wabben  De  la  Rue,  rU.D..  F.R.S. 

W.  Fbbotison.  F.CS. 

A.  B.  Gabbod,  M.D. 


John  Hau.  Gladstone,  P1i.D.,F.R.S. 

A.  W.  HoTMAxy,  Ph.  D.,  F.R.S. 
HsiTBT  Letuxut,  M.B. 

R.    1»0BEETT,    F.R.S. 

Alfbed  Smee,  F.R.S. 
JoHX  SxENBorsB,  LL.D.,  F.U.S. 
R.  D.  Thomson,  M.D..  F.R.S. 
A.  W.  Williamson,  PIlD.,  F.R.S. 


Creotfurer. 
Geobgb  Dixon  Longstafp,  M.D,,  9,  Uiipcr  Tbaincs  Street. 

TuEorniLUS  Redwood,  Ph.  D.,  19,  Moiitngne  Street,  Ruasell  Square, 
and  1?,  Bloomsbury  Square. 


CoIUctor. 
Mb.  Thouas  AVxst,  32,  Sobo  Sqturc. 


It  was  resolved. 

"  That  Dk.  Lionel  B£al£,  Db.  ODLiNG,andME.  Trenham 
Keekes,  be  appointed  Auditors  for  the  ensuing  year." 

The  following  Resolutions  were  unanimously  adopted*:— 

'^That  the  thanks  of  the  Meeting  be  given  to  the  Fbe- 
sident,  Tbeasubeb,  and  Coukcil,  for  their  services  to  the 
Society." 

*'  That  the  thanks  of  the  Meeting  be  given  to  the  Honobaby 
Local  Seceetaeies  for  their  services  to  the  Society.** 

**  That  the  thanks  of  the  Meeting  be  given  to  the  Chemical 
SociKxv  for  the  use  of  their  rooms  ou  the  i)rcBcnt  occasion." 

The  Meeting  was  then  adjourned. 

TIIEOPIIILUS  RKDWOOD,  Sechetabt* 

10,  Montague  Street,  HusscU  Square, 
and  17,  Bloomsbury  Sqxiare. 

Mascd  1st.  1856. 


OBJECTS,  &c.,  OF  THE  CAVENDISH  SOCIETY.1 


The  CaTcndibh  Society  wns  insticutx^l  for  tho  promotion  of 
Chemistry  and  its  allied  scieuces,  by  the  diflliision  of  the  Utemture 
of  llicsc  subject*. 

The  subscription,  constituting  membership,  is  one  guinea  a-ycar, 
to  be  paid  in  ndvanco;  and  the  subsci-ipiion  becomes  doc  ou  tho 
1st  of  January  of  each  year.  A  member  is  eiiliilcd  to  a  copy  of 
every  book  published  by  llie  Society  for  the  year  for  which  he  has 
8ubscril)c(l,  but  no  mcinbtr  can  receive  the  Sacicty*B  publicutioua 
uutil  his  subscription  has  been  duly  paid. 


WORKS  OF  THE  CAVENDISH  SOCIETY. 


1848. 
1.— CHEMIOAL   REPORTS    AND    MEMOIRS.     Edited  by  Thomaj 
Gkauam,  F.R.S.    (Out  of  Print.) 

2.— nAia)-BOOK  OF  CHEMISTRY.     By  Leopold  Gmblijt. 
lated  by  Uenrt  Watts,  B.A.,  F.C.8.    Vol.  I. 


Tran^j 


3.— nAND-BOOK  OF  cnEMISTRY.    By  Leopold  Quhlvs,  VoL  IL 
4.— HAND-BOOK  OP  CHEMISTRY.    Bv  Leopold  Gmelix.    Vol  III. 
6.— TUK    LIFE    AND    WORKS   OF   CAVENDISU.    By  Dr.  Okoaob 

WlLSOX. 

1860. 

C— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmaw.    Vol.  IV. 
7,— HAND-BOOK  OP  CHEMISTRY.    By  Leopold  Cmeu.x.     Vol.  V. 

1851. 

6.— PHYSIOLOGICAL    CHEMISTRY.      By    Propesme     LsmtAjnt. 

Translated  by  Georoe  E.  Day,  M.D.,  F.RA    Vol.  L    (Out  of 

Print.) 
9.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Omelin.    Vol.  VL 

1852. 

10.— HAND-BOOK  OF  CHEMLSTRY.    By  Leopold  Gmelw.  Vol 
(Organic  Chemistry,  Vo).  I.) 

11.— PHYSIOLOGICAL  CHEMISTRY.  By  PhopessobLeumarjt.  VoL 

12.— ATLAS  OF  PLATES  belatixo  to  PHYSIOLOGICAL   CHEMIS- 
TRY.   By  Dr.  Otto  Fvtske. 
(Supplement  to  LEnHA5R^fl  Puvsiolooical  CBBMiflTBT.) 

1853. 

13.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gkeuji.  Vol, 
(Organic  Chemistry,  Vol  II.) 

14.— ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY. 
pRorEssoR  Discuor.     Vol.  I. 


1854. 
16— THK  LIFE  AND  SCIENTIFIC  RESEARCHEa  OF  DALTON. 

By  Db.  W.  C.  Hbnbt,  F.R.8. 
16— PHYSTOIiOGICAL   CHEMISTRY.      By    Propbasor    Lbhmawit. 

Vol.  III. 
17  —LAURENT'S  CHEMICAL  METHOD.   Translated  by  Wm.  Odliso, 
M.B. 

1855. 

18.— HAND-BOOK  OF  CHEMISTRY.   By  Leopold  Gkblih.   Vol.  IX. 

(Organic  Chemistry,  Vol.  III.) 
19.— ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY.    By 

PflOPESSOR   BiSCHOP.      Vol.   II. 

1850. 
20.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmeli^.   Vol  X. 

(Organic  Chemistry,  Vol.  IV.) 
21. — A  second  book  for  this  year  will  be  issued. 


CHEMICAL  REPORTS  AND  MEMOIRS.  Edited  by  Professor 
Graham.    This  work  is  out  of  print. 

GMELIN'S  HAND-BOOK  OF  CHEMISTRY.  Translated  and 
Edited  by  Henry  Watts,  B.A.,  F.C.S. 

Members  of  the  Cavendish  Society,  or  others  through  a  Member 
of  llie  Society,  uiny  obtain  one  or  more  copies  of  the  first  Six 
voLUMKS  of  this  work,  compriwng  the  Avhole  of  the  Inobqakio 
CiiKMisTRY,  for  a  Subscription  of  two  oui?jeas. 

Members  may  also  have  for  one  year's  subscription  the  Skventh 
AND  KiGHTU  VoLUMKs  OP  Gmei.in's  IIand-ijook,  wliich  arc  the 
first  two  volumes  of  the  part  treating  of  Organic  CiiKMisxaY. 

The  Ninth  volume  of  the  Hand-book  is  the  first  of  the  books  for 
1855. 

LEHMANN'S  PHYSIOLOGICAL  CHEMISTRY.  TransUted  and 
Edited  by  Dr.  G.  E.  Bat,  F.R.S. 

The  First  Volume  of  this  work  is  out  of  print.  There  still  remain  a 
sufficient  number  of  copies  of  the  Second  and  Third  Volumes,  aud  of 
Dr.  Otto  Funke*8  Atlas  of  Physiological  Plates,  for  supplying  those 
members  who  have  not  completed  their  sets. 

BISCHOFS  ELEMENTS  OF  CHEMICAL  AND  PHYSICAL 
GEOLOGY. 

The  First  Volume  of  this  work  having  been  Issued  for  the  year  1863, 
in  conjunction  with  the  Eighth  Volume  of  Qmelin's  Chemistry,  members 
who  d,o  not  possess,  and  do  not  desire  to  subscribe  for,  the  previous 
volumes  of  GmeUn,  may  have  the  Life  and  Works  of  Cavendish  instead 
of  the  Iland-Book  of  Chemistry,  as  the  second  book  for  that  year.  Or 
the  First  and  Second  Volumes  of  Bischof  s  Geology  may  be  had  for  one 
year's  subscription. 


*^j,*  Applications  for  the  books  of  the  Society,  or  for  information 
relating  to  tliem,  are  to  bo  made,  if  by  letter,  to  the  Secretory,  or 
persoimlly  to  Mr.  Charles  Wood,  No,  17,  iJloom.sbury  Square. 


IDonoratp  local  Secretaries. 


AhfTfiffn — Dr.  R.  Rattray. 

/Jan&wry— TbonuLs  Tlccalej,  Esq. 

Baih—i,  P.  Tjle*.  E»q. 

Bat!iffal£—JAmQ»  Young,  Eaq, 

Becc!cs—\y,  E.  Crowfoot,  Erfq. 

Bed/ord—Vi,  Blower.  KtKj. 

Bcl/ast~\yT.  J.  y.  Ilodgca. 

Birmvigham — George  Shaw,  Esq. 

Bodmin — D.  F.  Tverman,  Eiq. 

BoUoH—U.  II.  WatsOD,  E*q. 

Bradford — Robert  rnrkiimon.  Ph.  D. 

Briijhion — F.  Biisso,  E*]. 

Bristol— Wm.  Herapalh.  Esq. 

Cambrhlge—Vf,   U.   Miller,    Esq.. 
M.A.,  F.U.S. 

Carlisle — Dr.  H.  I.ion?<laIe. 

Chtster—^.  D.  Orindley,  Esq. 

Cli/ton—Q.  F.  SLbacht,  Esq. 

Corh — Thomaa  JcnningB,  Eaq. 

Coventry— VrtLncm  Wyley,  Esq. 

Dfrhj/—DT.  A.  J.  Bomayg. 

Dultin — Dr.  J.  Apjohn. 

Dudley—?*.  HolUer,  Esq. 

Dumfries — >V.  A.  F,  Browne,  Esq. 

i>ur/ta»»— William  Clark,  Egq. 

Bdinburgh—T)T.  Oco.  WiUon,  F.R.3.E. 

ii^ter— George  Cooper,  Esq. 

Famham — W.  Jt'cwiihom,  Esq. 

OtUway — Dr.  EUmoud  Ronalds. 

O/otpOTO— Walter  Crum,  Eaq.,  F.R^. 

OhueesUr — Thoma*  llteks,  E«q. 

Owport— Br.  W.  Lindaay,  U.N. 

OuernMey—Dr.  E.  Hoskina,  F.II.S. 

flaU/nx- John  W.  Oarlick.  M.D. 

Hdatont—O.  W.  Moylc,  E«q. 


//er/iani— John  Xicholson,  Esq 
Horsham — F.  Snclllng,  Esq. 
/Tu//— Tbomaf  J.  Smith,  E«q. 
Leamington-^.  A.  Sandall,  Eiq. 
Leeds— yi.  S.  Ward.  Eeq. 
Leicester— J.  II.  St;illard,  E«q. 

Liverpoo^i^'"^'^''^''^'^ 
U.  B.  EdwanlB.  Ph, 

Llandilo—K  Morgan,  Esq. 

(John  Graham,  Esq. 

Manchester— hurcil  Binyon.  Jutt., 
I      Esq. 

aVVotfi— Walter  Hihbcrt,  Eaq, 

J\^<ir«w(/«r-on-7'yfic— Beiyamin    G 
pin,  Esq. 

Newport  (MoMnouthskire) — Ebeod* 
aer  Rogeng,  Esq. 

Norwich — Edwartl  Arnold,  Eaq. 

JVo/f('«i//r«7H— Jo*.'ph  White,  E*q. 

O^orJ—Nevil  Story  Jlaiikelyne,E«i. 

Plymouth— J .  Pridcaox,  Esq. 

Portsmouth— yy.  J,  Hay,  Esq, 

Si.  Andrac's—ltT.  0.  E.  Day, 

St.  Helen's  {Lanc.)—3nmctS\ 
E«,. 

Shejield—:.  W.  Slater,  Esq 

Soul)tampton—\Y.  B.  Randall,  Ekj. 

South  SJiictds— John  A.  Hestse.  Esq 

Stoclhridffe— George  Edmoodson, 
Eisq. 

Sicansea—Dr.  Thomas  WilUams. 

Whiteharen^John  B.  Wilson.  Rsq 

Winchestrr — O.  Gunnor»  Kw^. 

Wolrcrhrtjupton'^-'K  Walker,  &q« 

Worcester — W.  Pcrriim,  Baq« 

J'orir— W.  G.  Procter,  Esq. 


I 


UNITED  STATES. 
ye%D  York— Ucnry  Baillierc.  Esq.,  200,  Broadway. 
Philadelphia — William  Procter,  jun.,  Eaq. 
Cafiihridge — John  Bartlolt,  Esq. 
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